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ABSTRACT 
 
The State of South Carolina ranks high in crash fatality rates. The State is a 
predominately rural state with significant mileage of rural roads. This thesis 
focuses on identifying how the socio-economic and demographic character of rural 
areas in South Carolina may affect crash incidence.   
Crash data for the year 2004 was acquired from South Carolina Department 
of Transportation and was processed and geo-coded into a geographic information 
system. Spatial analysis is used to aggregate crash data to rural census block 
groups.  Crash rates are developed in terms of the number of injury and fatal 
crashes (severe crashes) per 1000 persons of driver age for each block group in 
South Carolina.   
A sample of block groups, with high crash incidences was identified.   
These unusually high incidence block groups are further investigated to identify 
potential causal factors that may be related to the demographic and socio-
economic characteristics of the areas.  This is done by comparing the crash rate 
and socio economic distributions of block groups with the corresponding 
distributions of the state. 
                                                                                                                                                                          
Field investigations of the select block groups were also undertaken to 
ascertain the characteristics of the roadway system.  The results indicate that, there 
is significant variation in crash rates for individual rural block-groups and the 
entire state. Young driver age population was observed as primary factor in 
influencing high severe crashes rate in rural areas. From the traffic perspective, 
transition areas into rural towns and rural cities were among the most dangerous 
locations in the state. 
Based of the present analysis, recommendations are made which might help 
direct further studies related to rural crashes and at-risk populations.  
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CHAPTER 1 
INTRODUCTION 
Traffic safety is a major concern across the United States (US). Between 
the years 1996 and 2000, about one-third of the Nation’s fatalities were from the 
south-eastern region of the country consisting of eight states. Statistics indicate 
that almost 64% of crash fatalities occur on rural highways [1].  
The highway system in the United States can be broadly classified into two 
types, Interstates and Non-Interstate highways. The Interstate system constitutes 
just 3 percent of the roadway lane miles but has averaged about 27 percent of the 
vehicle miles traveled between 1999 and 2003. Rural Non-Interstate highways 
constitute an average of 28 % of all VMT over this same period. The percentage of 
fatal crashes on the Non-Interstate rural highway accounted for more that 52 
percent of nation’s traffic deaths [2]. South Carolina, along with Arizona, Florida, 
Montana and Kentucky, fall into the category with high numbers of rural non-
interstate fatal crashes per 100 million vehicle miles of travel. 
                                                                                                                                                                          
Need for the Study 
Figures indicate that South Carolinas fatal crash rate per 100 million 
Vehicle Miles Travel (VMT) is considerably higher than the national average. 
According to the National Highway Traffic Safety Administration (NHTSA) 
report for the year 2005, South Carolina observed 2.27 fatal crashes per 100M 
VMT compared to 1.51 for the entire nation. The lowest observed rate was 0.9 [3]. 
If we consider highway fatality rates based on population, South Carolina ranks 
higher than that observed for the entire United States. Statistics show that the 
fatality rates for the state per 100k population are as high as 26.1 in South Carolina 
as compared to the national average of 14.4. Demographically, South Carolina’s 
ranks 26
th
 nationally in population and 22
nd
 in population density. The lowest 
fatality rate per 100k population is 7.46 [4]. These statistics indicates that although 
SC has moderate population and population density compared with other states, it 
ranks extremely high when it comes to fatality rate.  South Carolina Traffic 
Collision Fact Book, for the year 2004 indicated that there was a traffic related 
crash every 4.8 minutes. Further the rate of injury crashes in the state was 
approximately 1 every 16 minutes and the fatal crash rate was approximately 1 
every 9.3 hours [5].   
As a predominantly rural state, South Carolina has identified a critical 
problem with fatalities occurring on state secondary highways, in fact, 89.6 





greater understanding of the factors contributing to these crashes could prevent 
some of the tragedies commonly occurring in South Carolina’s rural communities.   
South Carolina’s Multimodal Transportation Plan [7] attributes recent 
increases in the fatality rate to growth in vehicle miles traveled, high speeds, a 
relatively low rate of seatbelt use among the state’s drivers, and residential growth 
in the rural fringes of metropolitan areas.  The Plan also addresses the problems of 
roadway conditions and maintenance on the fourth largest state-maintained 
highway system in the nation.  However, little research has been done with a focus 
on the affected population.  South Carolina’s rural communities need to 
understand the conditions that might contribute to crash incidents.  Who are the 
drivers involved in crashes, and what kinds of strategies might address the human 
factors inherent in crash incidence?  Do crashes tend to occur in areas with certain 
demographic characteristics, and could a new form of education and outreach help 
improve safety?  Looking at crash data in terms of neighborhoods, do particular 
vulnerable populations live near high crash locations?  
 Many crash studies aggregate crash data to the county level.  (reference).  
By doing this, counties with high crash rates can be quickly identified and 
compared to population and other socio-economic rates.  This will give us a big 
picture of the county as a whole but doesn’t necessarily tell the story of local areas 
in the county.  Counties are rarely homogenous.  The census bureau aggregates 
socio-economic data to the county level from smaller regions known as census 




 A block-group is the smallest geographical unit for which the Census 
Bureau tabulates sample data. [8].  
To illustrate demographic differences throughout a county, let us take a 
closer look at Horry County, S.C.  Horry county is located in the eastern most 
portion of the state in a coastal region that boarders North Carolina. Figure 1.1 
represents the variation for population density for Horry County in South Carolina. 
The figure shows that population density is much higher in the coastal areas.  
 
 
Figure 1.1: Population Density for Horry, SC 
 
Figure 1.2 represents the race distribution for Horry, SC. Here, we can 




is higher than any other race. But there are some block-groups with a majority 
black population than the rest.  
 
 
Figure 1.2: Race Distribution for Horry, SC 
 
For such a vast variation of socio-economic and demographic 
characteristics, there is a need, when correlating crash incidence with socio-




Problem Statement and Thesis Objectives 
This Thesis analyzes South Carolina’s crash occurrence on rural roads with 
regard to the socio-economic and demographic character of areas where these 
crashes have occurred.  Many states aggregate crash data to the counties.  In this 
Thesis, crash data will be aggregated to much smaller analysis areas based to 
Census Bureau Block Group boundaries. The objectives of this thesis are as 
follows: 
• Identify challenges of batch geo-coding South Carolina crash data 
• Evaluate the benefits of using a Geographic Information System to 
aggregate crash data to the block group level.  
• Identify rural areas of high crash incidence based on block group 
crash rates 
• Statistically analyze demographic, socioeconomic, and geographic 
factors contributing to crash incidents in rural areas of high crash 
incidence 
• Study the relationship between where drivers live and the locations 
of crashes that they are involved in. 
To fulfill the statistical analysis objective, a number of demographic and 
socio-economic attributes such as gender, race, age, education and median-income 




considered. The significance level was derived from χ2 statistical analysis. A 
detailed discussion is included in the analysis chapter.  
Thesis Outline 
This Thesis is organized into 5 chapters.  Chapter 1 presents a background 
identifies the problem along with the objectives of this thesis.  Chapter 2 provides 
a literature review that was performed based on the scope of the research. Chapter 
3 provides a detailed methodology and explains the difficulty that was 
encountered in processing the crash data.  The method of analysis is also discussed 
in Chapter 3.  Chapter 4 presents the analysis tabulates the results.  Chapter 5 








A review of available literature was performed to identify related research and 
methods that would help guide the research conducted in this thesis. The literature 
review is divided into following parts: 
• Background 
• Crash Studies 
 Crash rates based on Highway Classification; 
 Factors associated with Rural Crashes; 
 Southeastern United States Fatal Crash Study; 
 Crashes and the Population associated with them (Demography); 
 Involvement of younger driver age population in highway crashes 
(Demography); 
 Race to Crash distribution in South Carolina(Demography); 
 Socio-Economic Analysis of Fatal Crash Trends in Kentucky; 








• GIS and its application in Crash Study 
 GIS-Based Crash Referencing and Analysis System 





Amongst the various critical issues related to Transportation in the United 
States, traffic crashes are of primary concern. Crashes involving casualty and/or 
injury are of greatest concern. The above statement can be strengthened with the 
words of one of the FHWA administrator, Mary Peters. She said – “In safety, 
we’re absolutely not where we collectively want to be.  With more than 43,000 
Americans losing their lives on the roads each year”, “It’s a very sad statistic.”[9] 
Many factors are responsible for the high number of highway crashes in the 
United States. Factors such as, improper road design from a safety perspective, 
delays experienced by emergency vehicles before arriving at the crash scene, and 
vehicles exceeding speed limits.  Rural roads are of significant concern because 
they have higher crash fatality rates. 
In United States, there are few states with high number of fatal crashes. But 
these states have a relatively higher population. Thus to conclude a state to be 




the population or to the Vehicle Miles of Travel (VMT). Thus, normalization of 
crashes on the basis of population or VMT is to be carried out. 
According to Insurance Institute of Highway safety fact sheet [10], South 
Carolina in particular has a rate of 25.7 fatalities per 100,000 population, and is 
ranked 4
th
 in United States after Wyoming, Mississippi, Montana. Even in the case 
of Fatality rates per VMT, South Carolina is ranked 3
rd
 in the entire nation with 
Montana and Mississippi on the top [11]. Figure 2.1, shows the states with 
comparatively high rate of fatality based on population and VMT 
 
 
Source: IIHS State by State - Fatality Fact Sheet-year 2005 & FHWA’s Highway Safety 
Initiative- 30th International Traffic Records Forum.  
 
Figure 2.1: States with High Rate of Highway fatal crashes  





Crash rates based on Highway Classification 
There are about 3.1 million miles of rural roads in the US of which 
approximately 2.5 million miles are two lane highways. This accounts for 
approximately 63 percent of the total US highway miles. For the year 1999, 
statistics from the Fatality Analysis Reporting System (FARS) revealed that 75 
percent of head-on crashes occur on rural highways and a similar percentage on 
undivided two lane roads. Further, the analysis revealed that approximately 83 
percent of the two-lane undivided road crashes occur on rural roads [12]. Different 
researches on head-on collisions indicate that, the number of crashes can be 
reduced by increasing the width of travel lanes in each direction. Research also 
indicated that, head-on crashes are higher on highways with a high posted speed 
limit and is especially prevalent in the passing zones.  
A study in Maine revealed that almost two-thirds of fatal crashes occurred 
on two lane rural collectors or arterial highways [13]. Statistics indicate that 
percentages of head-on crashes were just five percent of total crashes. But in 
comparison to this, head-on crashes are responsible for half of the fatalities in 
roadway crashes in Maine.  The study clearly indicated that high speed driving 
was the primary factor in crashes with fatality or incapacitating injuries. Other 
than speeding, driver inattentiveness resulting in a vehicle straying into an 
oncoming lane a major reason for the high number of head-on crashes. This could 
be reduced by installation of centerline rumble-strips. Another alternative of 




A study on ‘Design Flexibility in Rural-to-Urban Transitions’ [14] explains 
the need for flexibility in Geometric design for the transition through rural 
communities. This was proposed in order to reduce speeds upon entering the 
developed sections and to concentrate on the needs of through and local roadway 
users. Based on various case studies, the conclusion of this study indicated that the 
AASHTO Green Book provides a satisfactory range of design values within the 
acceptable level of safety. 
Factors associated with Rural Crashes 
 
A 2004 report produced by the United States General Accounting Office 
concluded that “one or more of four factors contribute to rural road fatalities: 
human behavior, roadway environment, vehicles, and the medical care victims 
receive after a crash.”[15]  Crashes in rural areas coincide with higher rates of 
alcohol-related fatalities, lack of seat belt use, speeding, and an increasing elderly 
driving population.[2]  Additionally, rural roadways are “more likely than urban 
roads to have poor roadway design,” creating an environment that could 
potentially compromise safe travel [2].  Many rural roadways consist of legacy 
infrastructure that often contains “inconsistent design features for such things as 
lane widths, curves, shoulders and clearance zones along roadsides.” [16]   
Many of the same issues are associated with rural crashes in South 




a frequently contributing factor, declaring on the State’s transportation web site 
[17] that “in 2001, 47 percent of all speeding fatalities in South Carolina occurred 
on the secondary system and only 11 percent were on the interstates.”  Driving 
under the influence is the second most probable cause of crashes on secondary 
roads in South Carolina [17].  Between 1998 and 2003, the vehicle-miles-traveled 
in South Carolina has risen at a rate of 3.13 percent per year, a rate above the 
national average, and which is expected to continue to rise [17].   
As with other states, many of South Carolinas rural roadways are in 
disrepair. However, when it comes to funding for roadway maintenance, South 
Carolina is at a disadvantage.  Of South Carolina’s 64000+ miles of roadways, 
approximately 65 percent are state-controlled and less than 1 percent is federal, 
while the remainders are mostly county roads.   Given the magnitude of the 
maintenance requirements, it is easy to understand why almost one-third of South 
Carolina’s interstate and primary highways are in poor condition, and at least half 
of the state’s secondary roads do not meet current safety standards.  In addition, 
one in four bridges does not meet inspection.  The condition of South Carolina’s 
highways is undoubtedly one reason why it ranks eighth for the highest number of 








Southeastern United States Fatal Crash Study 
 
A study on highway fatality rates conducted by The Georgia Institute of 
Technology focused on the south-eastern region of United States [1]. This study 
region included eight south-eastern states. These states include Alabama, Florida, 
Georgia, Kentucky, Mississippi, North Carolina, South Carolina and Tennessee. 
This study covered a detailed analysis of the crash statistics from the year 
1996 to the year 2003. The main reason that this study/research was conducted 
was due to the high percentage of highway fatal crashes in these regions. This 
study helped to analyze the trends observed for fatal crashes in the state of South 
Carolina along with the other seven states. This study included analysis on 
different elements useful for a crash study. These elements included seat-belt 
usage, driver age, overall comparison on the vehicle miles of travel to the fatal 
crash counts and highway functional class. 
The researchers found that the problems associated with fatal crashes were 
different for each of the states. A generalized trend could not be established for 
these southeastern states. The primary conclusion from the study was that more 
research was required to understand the trends involved with the rural highway 
crashes. 
 Figure 2.2 indicates that South Carolina exhibits rural crash rates that are 
consistently higher then the average for all of the southeastern states as well as the 






Source: Southeastern United States Fatal Crash Study ~ Year 2005 
Figure 2.2: Rural Crash percentages in south-eastern US 
Conclusions from the South Eastern States Crash Study 
 Each participating state in the south-eastern state group had its unique way 
of analyzing the crashes. This resulted in a complexity in drawing general 
conclusions for the southeastern states. In general, two-lane rural highways were 
inferred to be the primary reason behind the high crash percentages in these 
regions.  
 The research team from South Carolina determined 11 elements, which 
would help reduce fatal crashes and further reduce the socio-economic losses 
involved with crashes. These elements/improvements are as follows: 1) enforce 
speed limits; 2) remove fixed object, rumble strips; 3) grade a shoulder of suitable 
Width; 4) widen and pave existing shoulder; 5) add or widen a graded or stabilized 
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shoulder; 6) perform a geometric realignment (Horizontal, Vertical, Intersection); 
7) install or upgrade guardrail; 8) flatten side slope; 9) relocate fixed object; and 
10) install warning sign where appropriate.  
 Research team for South Carolina also inferred that improved access 
management, wider clear zones and traversable drainage structures will have 
negligible or just nominal effect in reducing the fatal crashes.  
 
Crashes and the Population associated with them 
 
The National Highway Traffic Safety Administration conducted a study in 
the late 90’s to determine whether rural road crashes involved residents of rural 
areas or urban drivers traveling on rural roads.  Using geo-demographic market 
research tools and Fatal Accident Reporting System data from 1988-2002, 
researchers determined the urbanization of drivers residence based on their postal 
zip code.  They found that the majority of fatal crashes involved rural residents, 
and the majority of rural residents involved in fatal crashes were traveling on rural 
roads.  “By and large, people have crashes where they live, and by implication, 
where they drive: Rural residents’ crash on rural roads and urban residents’ crash 
on urban roads”.  Several other findings were also of interest regarding rural 
population crash involvement.  For young drivers (15-24 years old), the majority 
(62 percent) of the population lived in urbanized areas, whereas the majority (61 




rural and urban populations, the same trends of over-involvement in fatal crashes 
were found for male and female drivers living in rural areas. [19] 
 
Involvement of younger driver age population in highway crashes 
 
According to National Center for Statistics and Analysis research, in the 
year 2003, 42 percent of the drivers involved were amongst the younger age group 
[20]. A study, conducted in Australia on behavioral factors as predictors of motor 
vehicles crashes in young drivers [21]. In this study, a sample size of 1277 of 
seventeen years old population was selected. As a part of research, possibility of 
the selected population group getting involving in a crash was examined. The 
research team came out with a conclusion that driver’s casual awareness and 
overconfidence is largely responsible for the motor vehicle crashes. This research 
also stresses on the necessity of developing different strategies for improving the 
driving skills of younger drivers. Another study in Queensland was oriented 
towards analyzing age and gender differences in risk-taking behavior while 
driving [22]. This study, specifically concentrated towards over involvement of 
younger male in motor vehicle crashes. This study selected a sample size of 689 
adults within an age-group of 17-88. The results indicated that younger males 
showed higher aggression, thrill seeking and general risk taking attitude than 





Rural Crashes in Society and in South Carolina 
 
 Rural areas are becoming more diverse demographically as the “Hispanic 
population in non-metropolitan areas grew at the fastest rate of any racial or ethnic 
group during the 1990s and the post-2000 period, while non-Hispanic white 
growth rates were the lowest of any group and slowed precipitously.”[23] This 
diversity is also evident in rural fatal crash rates in South Carolina.  According to 
the 2000 US Census, the Hispanic population accounts for 2.4 percent of South 
Carolina’s population; however, this group accounts for 4.68 percent of the 
fatalities on South Carolina roadways.  African-Americans make up 29.5 percent 
of the South Carolina’s population; however, this group accounts for 32.6 percent 
of deaths on South Carolina roadways.  Comparatively, Caucasians make up 66.1 
percent of the total state population while only accounting for 62 percent of crash 
fatalities.  This un-proportionality between crash rate and race illustrates a need 
for further study between race and rate of crash to pinpoint factors that could 
influence this inequity – a central component of this thesis.  
 
Socio-Economic Analysis of Fatal Crash Trends in Kentucky 
  
In the year 2005, the Kentucky Transportation Center (University of 
Kentucky – Lexington) carried out a statistical analysis on the fatal crash pattern 




economic character was of primary importance. This study involved comparison 
of fatal crash rates for the entire Kentucky to the entire United States. Another 
comparison was done at county level to analyze trends within the state of 
Kentucky. As a part of conclusion, it was inferred that population density has a 
high impact on the crash rates [24]. 
 
Use of GPS for identification of crash location 
 
Global Positioning System (GPS) technology is more and more being used 
in locating highway crashes. A study on ‘Quantification of the Accuracy of Low 
Priced GPS Receivers for Crash Location’ discusses various factors affecting the 
accuracy of the GPS unit [25]. The results for this study indicate that orientation of 
GPS receiver; possible site obstructions and weather have considerable effects on 
the accuracy of GPS receivers. On the other hand, time of day and number of 
satellites were insignificant factors affecting accuracy of GPS receivers. 
 
Integration of GPS-GIS 
 
In the past, identifying crash locations was a difficult task. Historically 
reference systems relative to intersections or mile-post marker have been used for 
identifying the crash location. Gradually these are being replaced by geographic 




possibility of overestimation or underestimation of the crash location with respect 
to a fixed reference is eliminated [26]. Yet, errors can still be introduced in the 
transfer of information from GPS coordinates listed on a crash report to a digital 
database. In the future, manual errors could be eliminated by the use of GPS-GIS 
integrated systems. These days such systems are widely used in a number of 
Transportation-systems applications. Amongst the various applications, this 
integrated system can help in locating crashes while directly feeding the collected 
information into a GIS database.  
 
GIS and its application in Crash Studies 
 
“A geographical information system (GIS) can be simply defined as a 
collection of hardware and software that is used to edit, analyze, and display 
geographical information stored in a spatial data base” [27]. In other words, GIS 
can be termed as a software system capable of capturing and storing spatial data in 
the format of either a single or a number of different floating maps. Also, GIS has 
an ability of analyzing and manipulating the spatial database. Thus with the use of 
a coordinate system, one can have inter-layer referencing between two or more 
maps. Further, as per the research requirements, maps can be interconnected with 
the data files with the help of relational database management system. Researchers 




In the recent past, GIS is being widely used in the field of Transportation 
for a variety of applications. GIS software with an ability of analyzing 
transportation related queries are popularly known as GIS-T software. Although 
extensively used for other transportation applications, they are seldom used for 
crash analysis [27].   
 
GIS-Based Crash Referencing and Analysis System 
 
GIS Application & Highway Safety Information System 
 Federal Highway Administration initiated a study to develop a crash 
referencing and analysis system using GIS. Along with North Carolina 
Department of Transportation (NCDOT), Highway Safety Information System 
(HSIS) databases were used for the study. Additionally, a non traditional census 
database consisting of population and other demographic features was used.  
 ArcView software was used as a GIS tool for the analysis. A system was 
designed with three primary functionalities: 1) file/report management, 2) editing 
crash locations, and 3) data analysis. As a part of analysis, five separate programs 
were developed. The programs, identified by the research team for SC crashes are 
as follows: 
• The spot/intersection analysis can be used to evaluate crashes on user 




• The cluster analysis can be helpful in analyzing crashes clustered around a 
certain boundary. In this research, cluster analysis can be used at a block 
level. 
GIS-based crash referencing system is useful for crash analysis in many 
different ways. Non-traditional databases such as the demographic database can be 
inter-linked with the study corridor, which is efficiently possible only by using 
GIS.  
Crash Dependence on Demographic and Socioeconomic Data 
A number of crash studies have been carried out considering crash data and 
roadway/geometric attributes only. No studies were carried out that considered 
non-roadway attributes such as demographic, socioeconomic, or land use data in 
relation to traffic crash data. In 1998, Pawlovich, Souleyrette, and Strauss 
proposed a methodology to involve non-roadway attributes in crash related studies 
[28]. This study involved non-roadway attributes for carrying out crash study. This 
type of study can identified a method to assess the effect of non-roadway 
characteristics on crash rates in a particular region. The method can help to 
estimate future crash rates based on the changes in socio-economic, demographic 
and land use characteristics. Use of GIS, provides the ability to combine crash data 
with non-roadway features and further analyze the correlation between the two.   
 The Crash and GIS database was acquired from the Iowa Department of 
transportation. US Census data was used to provide the demographic and socio-




individual block group. Crash rates based on the VMT were derived for each 
block-group. Metropolitan area was considered for the analysis.   
Spatial analysis of fatal and injury crashes in Pennsylvania 
A county based crash study ‘Spatial analysis of fatal and injury crashes in 
Pennsylvania’ was conducted using the crash data for 1996 to 2000 [32]. This 
study included socio-demographic, weather and transportation infrastructural 
related attributes. It also considered amount of travel, i.e. VMT, for the study. The 
study found that counties with high percentages of population under poverty level, 
younger age population (1-14, 15-24) and older age population (64+) has 
considerable risk of having high crash rates. The study also found that higher road 
mileage and road density might be a contributing factor in high crash rates in the 
state of Pennsylvania 
Literature Review Summary 
 
The literature review clearly indicates that rural crashes are of significant concern 
nationally and especially in South Carolina.  While there has been significant 
research in identifying factors that contribute to rural crashes, very little research 
has been done that focuses on correlating rural crash data with demographic and 
socioeconomic data at an aggregation level smaller than a county.  Only one study 
was found in the literature that was similar to the research conducted in this thesis.  




literature indicates that GIS has become a powerful tool in conducting spatial 
display and analysis of transportation related data. 
 It is apparent from the literature review that further research is needed that 




                                                                                                                                                                          
CHAPTER 3 
METHODOLOGY 
The first step before carrying out this research was to develop an 
understanding of crash trends prevailing in the rural parts of United States. As a 
part of this process, a literature review was carried out which is discussed in 
Chapter 2. The literature review indicates that South Carolina’s rural highways are 
amongst the most dangerous in the nation.  
Recording accurate crash locations was a big challenge. Investigators used 
reference system to note the crash location. But, from year 2003, South Carolina 
Department of Transportation (SCDOT) started using new handheld GPS units to 
determine and record the accurate crash location. This system will help the Crash 
analysis and results will be more acceptable. For this research, it was decided to 
analyze crash database for three consecutive years i.e. for the years 2003, 2004 
and 2005. But, in the later stage, it was found that the database for the year 2003 
was missing the coordinates for a number of crash records. Hence, it was 
impossible to locate the accurate crash location. Database for the year 2004 was 
acquired from South Carolina Department of Transportation. Though this database 
had the coordinates, it would not have been possible for the research team to plot 
the crash location on the map. In the process of geo-coding (i.e. plotting all the 




Microsoft Access and Excel were used to maintain the database and perform 
different analysis. Unfortunately, the database for the year 2005 was not available 
till the end of the research. Thus, this research was carried based on the crash 
database for the year 2004. This database had 110,029 crash records. Each record 
had different attributes, explaining the location, factors and few more details. 
To carry out an efficient analysis, several tasks were included in the research 
methodology. These tasks include:  
– Data Pre-processing 
– Developing a GIS layer 
– Assigning Demographic Attributes (Census data) 
– Identifying Census Block Groups of high incidence 
– Statistical Analysis 
– Occupant address to Occupant Crash location Comparison. 
All of the tasks are discuss in the following section.  The results of the analysis 
task are discussed in chapter 5.    
Data Pre-processing 
 The database provided by SCDOT for the year 2004 required extensive 
convergence in order to Geo-code the records into the GIS. Geo-coding is a 
process of creating geometric representations for descriptions of locations [29] 




1. It became apparent that the coordinate system associated with the crash 
records was in degrees-minutes-seconds rather then how they appeared in 
the database. For the records to geocode properly, it was necessary to 
convert into ‘Decimal Degrees’. 
2. In case of few crash records, the latitude values and the longitude values 
were swapped.  
3. A number of records in Greenville County were in state-plane coordinates 
instead of latitude-longitude values. 
4. Few records had neither latitude-longitude values nor state-plane 
coordinates. 
5. Longitudes were needed a negative sign. 
6. The values in the latitude-longitude columns for some records placed the 
crash outside of South Carolina. 
Fixing the errors was a challenging task for the research team. The errors were 
fixed in the following way 
 
Fixing Error no. 1 
Error 1 was easily fixed if the assumption was made that all records were in 
degrees-minutes-seconds.  Thus, a longitude value of -82.43322 would be geo-coded as 
82 degrees 43 minutes 32.2 seconds west longitude. It was clear that this assumption was 
correct for most of the records but not all.  For example, a longitude value of -83.72671 




the decimal are greater than 60.  The GPS would not display minute values or second 
values greater than 60.  Evidently, some officers used the GPS in decimal degrees mode 
rather than degrees minutes and seconds mode.  When this data was transferred to the 
digital database, there was no flag to indicate what format was used.  There was really no 
way to determine which format was used based on the coordinate data alone.  Quality 
control checks described later helped to identify the correct format.  This task of 
converting the coordinates into decimal degrees was carried out using Excel. 
While performing this task, it was discovered that Microsoft Excel has a limitation 
of handling a huge database. Excel can handle a maximum of 65,000 records. 
Hence the database was broken down into two parts. Each part was handled 
separately.  
 
Fixing Error no. 2 
Transposed coordinates were easily identified because they would be 
initially geo-coded somewhere east of Mexico. Once identified the records with 
transposed coordinates were re-transposed through a batch process.  
 
Fixing Error no. 3 
The fix for error 3 was similar to that for error 2.  The initial challenge was 
identifying which coordinates system that some of the crash records used if it was 
not longitude-latitude.  Through a simple process of elimination, South Carolina 




identified as the coordinate system.  No transformation was necessary to the raw 
crash data.  Once records with state plane coordinates were identified, they were 
directly geo-coded into the GIS. There were only 2719 crashes (2.5 percent)  recorded 
in state plane – all from the same jurisdiction (Greenville County), and all were geo-
coded successfully. 
 
Fixing Error no. 4 
 Error number 4 was sorted out by using address matching. In this method, 
addresses with missing coordinates were batch processed. In this process, the 
addresses recorded for the crash locations were matched to the US-street layer in 
the GIS. Details on the different geo-coding counts are listed in Table no. 3.1 
 
Fixing Error no. 5 
 Error number 5 was the easiest to solve. Records with a missing negative 
sign for longitude data were identified and a negative sign was added. 
 
Fixing Error no. 6 
 There were several entries with latitude-longitude values outside of South 
Carolina as shown in Figure 4-1. Accordingly, these records were filtered out and 
were processed using the batch geo-coding method. The three different layers 




avoid duplication of records in the database.  Details on the results of geo-coding 
are shown in Table no. 3.1 
 
 
Figure 3.1: Raw Geo-coding 
 
In total, 13,615 crash records (12.4 percent) were not geo-coded.  Many of 
these records did not have street names listed in the database.  Some of the data 
was incomplete because proper prefixes and suffixes weren’t used.  Spelling errors 
were also problematic. 
Quality control and logical consistency checks were used to ensure that 




• Checking street names and route numbers (when available in the 
digital database) to make sure that  they corresponded with adjacent 
street names and route numbers in the GIS database; 
• Check to see if coordinate values fell within reasonable limits based 
on the coordinate extents of South Carolina; and 
• Checking to make sure that each crash fell within the correct 
county—county is an item listed on the crash report. 
Manual geo-coding techniques were used to ensure that all fatal crashes 
were geo-coded correctly.  Time constraints and budget limitations made it 
necessary to ignore crashes that could not be geo-coded using the batch techniques 
already described.  Figure 3.2 provides an example of fixed object crashes in 
South Carolina after the geo-coding process was complete.  In the figure, some 
crashes appear to not be on roads; however, all roads are just not shown at this 






Figure 3.2: Fixed Object Crashes with Trees and Utility Poles Near 
Charleston SC (2004) 
 
GIS Development 
 The GIS development included identifying, designing, and populating the 
GIS layers required for the analysis.  All crash data was included on a single point 
layer and linked to attributes contained in the crash reports.  The final crash layer 
contains 96,414 of 110,029 total crashes, including over 99% of fatal crashes. The 
crash layer is shown in Figure 4-2.  Several selection sets were created so that 
different types of crashes could be mapped quickly.  One example selection set 
was fatal crashes. Other layers added for analysis purposes include a state highway 
line layer, a county layer and a census block group boundary layer.  South 




 The census block group layer has attributes based on the 2000 decennial 
census.  There are hundreds of available attributes.  The attributes of greatest 
importance to this research includes those related to population, education, 
income, and auto ownership.  Driver age population (persons 16 years of age or 
older) was extracted from the block group data and included with the block group 
layer. 
 Thus, after attempting three different methods, figure 3.3 represents the 
correctly geo-coded final GIS layer of crashes, used for the further analysis.  
 
 





Three methods were used to geo-code the crash records. Table 3.1 





& Outside SC) 
Within SC (few 
with Mis-Match 
County) 
Within SC and 
correct County 
        
Latitude-Longitude 
Layer  
93,389 91,973 87,879 
     
State-Plane Layer  3,136 2,852 2,719 
     
Batch Geo-coding 
Layer 
13,504 9,545 5,816 
     
Total Records 110,029 104,370 96,414 
 
Table 3.1: Geo-coding Details 
Spatial Data Aggregation 
 The State of South Carolina has altogether 46 counties and 2559 block 
groups. With respect to size, block groups are almost 60 times smaller than 




socio-economic attributes associated to the respective block groups for the year 
2000. Out of the several available attributes, population, education level, average 
income and auto-ownership were used for this research. The population above 16 
years of age was considered as the driver age population.  
 The next important step was to transfer the attributes associated to 
the crashes to the respective block groups. A polygon overlay procedure was run 
in the GIS to assign crashes to respective block groups. Crashes that take place 
along block group boundaries were assigned to the nearest block groups.  As 
illustrated in Figure 3.4: Allocating some crashes to multiple block groups if a 
crash occurs where boundaries intersect for block groups A,B,C and D, the crash 
will be assigned to all four block groups.  This assignment was made by creating a 
0.1 mile buffer around each block group and then aggregating the crashes to the 
block groups using a point on polygon procedure in the GIS.  Because block group 
boundaries routinely follow streets, numerous crashes were assigned to more than 






Figure 3.4: Allocating some crashes to multiple block groups 
 
Crash location 
Block Group C 
Block Group A 
Block Group B 




  The focus of this research was to analyze the causes of fatal and injury 
crashes. Thus these crashes were jointly termed as severe crashes. The original 
block group database was modified by adding several new fields. Details are 
discussed in table 3.2.  
Attribute Description 







Property damage only 
crashes contained in .1 
mile buffer of block 
group 
Overlay of PDO 
crashes with buffer 






Injury crashes contained 
in 0.1 mile buffer of 
block group 
Overlay of injury 
crashes with buffer 






Fatal crashes contained 
in 0.1 mile buffer of 
block group 
Overlay of fatal 
crashes with buffer 






Total population in each 




population data for 
each age group 





of block group 
No analysis Population/Area Real 
VMT 
Vehicle Miles Traveled 
on major highways in the 
block groups 
Overlay of State 
Highways with 
Block Group Layer 
Product of volume 




Crash Rates for the 
individual block groups 
based on population 





Table 3.2: Modification & Addition of Attributes to   




Identifying Census Block Groups of High Incidence 
Another emphasis of this research was to carry out the data analysis for the 
rural parts of South Carolina. As discuss earlier in the literature review chapter, 
almost 90 percent of the fatal crashes were from the rural parts of the state. Thus, 
it was necessary to identify block groups as either rural or non-rural. 
Identification of the rural to block-groups was carried out using Census 
Bureau criterion. According to the criterion, block groups with population density 
of 1000 per square mile and over constitutes an urban block group. Block-groups 
with population density below 500 per mile constitutes as rural block group. For 
the block-groups with a population density in between 500-1000, a different 
criterion is applied. If a particular block group in this category is located adjacent 
to the block group of 1000 or more population, then in this case the block-group 
will be termed as an urban block-group [8].  
 
Location of Severe Crash Incidences   
 
 Severe crash rates based on population were calculated for each individual 
block-group. A selection set of only rural block groups was developed in the GIS. 
Further, block-groups were sorted in descending order of the crash rates obtained 
in the earlier step. The top 10 rural block-groups in terms of severe crash rate per 
1000 driver age population were selected for detailed analysis (Table 3.3). It was 




crashes per 1000 driver age population. The ten block groups were dispersed 
throughout South Carolina.  Figure 3.5 shows the locations of the ten rural block 
groups with highest incidence.  The circled number is the crash rate.  Seventy 
percent of the block groups were located in or near the Pee Dee region on the 
north east side of the state. One was located in the upstate piedmont area, one 
along the Savannah River basin and one in South Carolina’s Low Country region. 
 
 





Figure 3.6 represents the severity rates derived from the population density 
for the individual block-group. In this case Interstate crashes were also considered 
for calculating the severity rates. 
 
 




















Dillon 4.19 109 65 0 65 343.75 132.44 241
Sumter 3.49 18 8 0 8 195.29 74.07 117
Walterboro 1.24 60 49 0 49 163.7 72.36 806
Travelers Rest 0.56 28 10 0 10 201.12 69.83 863
Conway N 4.02 57 26 0 26 207.77 63.11 322
Conway W 2.46 77 35 0 35 214.51 63.09 546
Latta 54.03 110 50 1 51 180.29 58.7 23
Camden 2.44 24 12 0 12 218.84 55.4 209
Lancaster 3.69 57 44 1 45 117.65 52.2 386
Aiken 1.73 98 32 1 33 221.18 50.88 731
 
Table 3.3: Summary for the High Crash Rate Block Groups 
 
Of the 10 block groups with the highest severe crash rates, a block group in 
Dillon had the highest crash rate, while a block group in Aiken had the lowest. 
Figure 3.5 shows that four out of the ten block-groups were located along an 
interstate freeway. Dillon, Latta and Walterboro were located next to I-95, where 
as Camden was located near I-20. Interstate crashes were excluded from the final 
database for analysis because these crashes were most likely to involve non-local 
travelers.  
 
Field Survey of High Incidence Block Groups 
 
A detailed field survey of all ten sites was conducted in order to characterize the 




• Engineering information on local roadways that border and pass through 
the block groups to provide insight into potentially contributing traffic 
conditions.  Highway facility categorization, number of lanes, speed 
limits, observed average speeds, road volumes, and other variables will 
indicate the nature of the travel conditions at crash sites. 
• Land use characteristics in and adjacent to the block groups.  
Commercial, industrial, office developments, and other non-residential 
developments are not reflected in the census block group data, thus had 
to be manually collected.  
 The ten block location areas identified though the crash analysis procedure 
can generally be categorized as being existent near the outskirts, or just beyond 
developed limits, of small towns found either in the coastal plain or upstate 
regions of rural South Carolina are summarized in Table 3.4.  2003 populations 
range from 39,790 for Sumter to 1,416 for Latta, with an average population of 12, 
340 for the nine towns adjacent to locations identified as crash prone rural block 
groups. Characteristics of these block groups typically include major US and SC 
routes entering isolated small towns from expansive surrounding rural agrarian 
dominated areas.  Roadway segments commonly exhibit speed transition zones to 
lower 45, 40 or 35 mph speed limits, initial traffic signalized intersections 
encountered by drivers entering small towns, increased presence of side streets, 
driveway connections and turning vehicles, and cluttered commercial buffer areas 




Most of the ten block groups are located within the transition from low 
density rural agrarian residential land use to the fringe town development, be it 
slightly denser residential, light industrial, strip retail or commercial land uses.  
Driving conditions change in this crucially important land use transition area from 
open highway high-speed driving, to lower speed, frequently encountered slower 
turning vehicles and increased presence of curb-cuts, and decreased lateral offset 
to roadside fixed objects.  The presence of this myriad of safety factors within 
these rural transition areas undoubtedly has an adverse affect on vehicle crashes as 
reflected in the analysis.  








Roadway Geometric Conditions Land Use within Block Location of Rural Transition
Dillon
SC 9 45 mph, north of I-95, 2-lanes w/o turn lanes,
frequent drives, south of I-95, 5-lanes with
curb, gutter, & sidewalks.
north of I-95, rural w/ light industry,
residential with light industry and strip
commercial south of I-95.
Location of rural transition is within block
limits and occurs in the area north of I-95.
Sumter
US 76 45 mph, 4-lanes divided, rural w/ open ditch
drainage, narrow median strip.
Low density residential, light
commercial, some new construction.
Within rural transition area, between Shaw
Air Force Base and town.
SC 64 35 mph, 4 lane urban roadway Intermittent commercial land use with
low density residential
US 15 40 mph, 5-lane urban roadway Transitions to rural heading north.
US 25 45 mph, 5-lane divided, controlled access,
with some frontage roads.
Heavy strip commercial development
along corridor
US 276 35 mph, 2-lanes with turn lanes. Established residential land use
US 701 40 mph, 5-lanes with narrow paved median,
rural typical section.
Low density residential with intermittent
commercial.
Located just inside limits of rural transition
area.
Cultra Rd. 45mph, 2-lanes, frequent drives, sharp curves,
overgrown buffer, no turn lanes.
Mostly rural except at US 501 which is
heavy strip commercial land use
Alignment closely delineates line
demarking zone of rural transition
US 501 45 mph, 5-lane, curb and gutter, with
sidewalks and poor buffer, 6 traffic signals.
Heavy commercial development,
Conway High School adjacent to 501
Inside rural transition, land use heavily
accessed strip development
US 378 35 mph, 5-lane, curb and gutter, with
sidewalks, poor buffer, 3 traffic signals.
Residential land use, transitions to rural
land use heading westbound.
This includes rural transition area outside
of residential land use





55 mph, narrow 2 lane, poor alignment,
overgrown buffer, no center/edge lines.
US 1 35 mph, 5-lanes with sidewalks (no buffer
strip) and curb & gutter.
Diminished, declining, strip commercial
along roadway
Located within residential and commercial
fringe of town.
US 521 45mph, rural 4-lane divided, 10-ft shoulder,
south of Ehrenclou Dr. to I-20
Low density residential, Camden High
School within block area
Rural transition occurs between Ehrenclou
Dr. and I-20.
US 521 45 mph, 2-lanes, poor markings. Low density rural residential
SC 200 45 mph, 2-lanes, no shoulders Agriculture and wooded land use
SC 19 35 mph, 2-lanes with turn lanes Strip commercial development
SC 302 40 mph, 5-lane urban roadway Strip commercial development
Walterboro
Located within rural transition area, outer




Inside rural transition, land use along is







Very rural with low density residential
land use, mostly comprised of
agriculture and wooded land use
Aiken
Located just inside limits of rural transition
area
Sparsely populated rural area beyond limits




Within rural transition, outer limits rural,
inner limits commercial fringe
 
 











 A statistical analysis was necessary to compare the distribution of 
demographic and crash data between the block groups with the highest severe 
crash incidence and the State and also between the county of the block group and 
the State. Chi Squared analyses were used to do this comparison.  A sample 
calculation is explained below. 
Chi Square Tests & its Application 
The chi-squared test or distribution allows statistical testing of categorical 
data. The Chi squared (χ2) distribution is the distribution of the sum of squared 











Equation 3.1: χ2 Formula 
χ2 − Chi Squared  
Ni =  Percentages for County and Block-Group. 
Fi   =  Percentages for the state of South Carolina. 
Then, χ2 has the chi-squared distribution with ‘n’ as the degrees of freedom.  





Let us consider a sample calculation for the Chi squared distribution test for a 
block group in Aiken County. The test will be carried out for the race distribution 
within the county. In this case there are 4 variables, White, Black, Hispanic and 
Other population groups.   
Hypothesis Statement: 
Case A: County vs. State comparison - 
The Null Hypothesis, Ho – The crash rate based on race within Aiken County is 
same as the crash rate for the entire South Carolina state. 
The Alternative Hypothesis, HA – The crash rate based on race within Aiken 










% for State 
(Severe Crashes)
 
Table 3.5: Aiken County % for Race 
In the above case (A), the values of Ni are the percentages of severe crashes or 
simply crash rates distributed within four different categories. Thus N1 = 56.9, 
N2=32.5 and subsequently N3 = 2.2 and N4 = 1.0. Further, the values of Fi are the 













Thus for Ni = 56.9 and Fi = 66.1, we have χ
2
 = 1.3 
In this case, the degree of freedom ( df ) is 4 and hence (df - 1) = 3 
Goodness of fit for df = 3 and α = 0.05 is 7.815 
Since summation of χ2 =2.1 < 7.815 
Ho is ACCEPTED/TRUE i.e. the crash rate distribution based on race within 
Aiken County is the same as the crash rate distribution for the entire South 
Carolina state 
Case B: Block Group vs. State comparison - 
Ho – The crash rate based on race for a particular block group within the Aiken 
Block-Group of high severe crash incidence is the same as the crash rate for the 
entire South Carolina state. 
HA – The crash rate based on race for a particular block group within Aiken Block-
Group of high severe crash incidence is NOT same as the crash rate for the entire 
South Carolina state 
In the above case (B), the values of Ni are the percentages of the severe crashes or 




















Table 3.6: Aiken Block-Group % for Race 
 
Thus N1 = 72.2, N2 = 9.0 and subsequently N3 = 13.1 and N4 = 5.8. Further, the 










Thus in when Ni = 72.2 and Fi = 66.1, we have χ
2
 = 0.6 
In this case, the degree of freedom ( df ) is 4 and hence (df - 1) = 3 
Goodness of fit for df = 3 and α = 0.05 is 7.815 
Since summation χ2 =69.4 > 7.815 
HA is ACCEPTED/TRUE i.e. the crash rate distribution based on race within 





Address Matching for Occupant Involved in Severe crash 
 The crash database consists of various attributes associated with the 
occupant. Amongst the various attributes, crash record provided the respective zip-
codes for the occupant’s residential addresses. As discussed in the literature 
review, chances of drivers getting involved in roadway accidents near their home 
are considerably high. To verify this, a study was initiated using the zip-code 
recorded in the crash database. A buffer of approximately 10 miles was created 
around each block group. A GIS later for zip-codes was used for the testing. Each 
crash record was individually verified to check if the zip-code associated in the 
record falls in the buffered area around the block group.  





Figure 3.5: Buffering around Aiken Block Group 
Figure 3.5 represents Aiken block-group with a buffer-band of 10 miles 
around and table 3.5 represents the available zip-coded of the occupant drivers 
involved in the severe crashes within Aiken block-group. 
 
29803 29829 29803 29803 29809 29809 29805 29129 29803 
29803 30905 29801 29137 29801 29803 29803 29803 28227 
 
Table 3.7: Zip-code information for Drivers  
 
  The zip-codes listed above were manually located on the map attached 
above. The zip-codes within the buffer-band were flagged and were counted. In 
case of Aiken, out of 22 available driver occupant zip-codes, 16 were within the 





ANALYSIS & RESULTS 
The analysis was performed in three parts. In the first part, attributes related 
to the socio-economic and demographic characteristics of the individual block 
groups and the respective counties were compared to the state percentages. In the 
next part, traffic related attributes such as manner of collision and probable causes 
associated with the crashes were considered for analysis. In the third part, a 
manual verification was carried out to estimate the distance between the 
occupant’s residential address and the crash location.  
 
Data Analysis on Socio-Economic and Demographic features 
 
One of the objectives of the analysis was to find out if there was a 
significant difference in demographic and socio-economic data between the 
selected block groups and the state, and the counties of the selected block groups 
and the state.  Demographic and Socio-economic data were from the 2000 Census 






Selection of Attributes for Final Analysis 
 
The following variables and attributes were considered for the analysis: 










g. Age group <15; 
h. Age Group 15-24; 
i. Age Group 25-44; 
j. Age Group 45-54; 
k. Age Group 55-64; 
l. Age Group 65 and above. 
For each of the variables, their distribution for the individual block-groups 




education, population percentage was divided into two groups: high-school 
graduates and non-high school graduates.  
Table 4.1 explains the summary of crash counts which include the severe 
crashes (fatal and injury) under study and also included Property Damage Only 
(PDO) crashes.  As discussed earlier, the selection severe crash block-groups was 










963 361 951 1030 672 954 1207 297 358 843 3,121,342
Severe 
Crashes





51 55 63 63 132 59 52 74 70 72 11
Total Crashes 213 79 204 214 231 172 142 58 72 138 110,029









0.23 0.25 0.29 0.30 0.38 0.33 0.44 0.38 0.35 0.44 0.31
Ratio Indexed 
to State




56,250 86,786 87,620 106,190 102,284 325,907 53,308 52,216 68,766 36,122
 
Table 4.1: Crash Rate summary for High Crash Rate Block Groups 
In table 4.1 driver age population for the individual block-group was 
considered. Here population with age group 16 and above was considered. Rates 




indicate that the Dillon block-group has the highest rate, which is almost twice as 
high as compared to 9 other block groups under consideration.  
Further, rates for all types of crashes were also calculated per 1000 driver 
age population. In this case as well, Dillon has the highest crash rates, almost 1.5 
times higher than the 9 block groups under consideration. The ratio of severe 
crashes to total crashes for individual block groups indicates that Lancaster and 
Walterboro account for the highest severe crash ratio. A ratio for the severe 
crashes to total crashes for the entire state of South Carolina was calculated as 
0.31. Six block-groups out of ten had a ratio greater than the state ratio.  
The 10 block-groups under consideration had all types of highways running 
across with 4 of the block-groups having Interstate highways as well. Interstates in 
particular account for considerably high VMT as compared to arterial road 
networks. The selected Dillon, Latta and Walterboro block groups are adjacent to 
I-95 while the Camden block-group borders I-20. If we consider Latta in 
particular, more than half the crashes occurring in this block-group are Interstate 
crashes. To remove bias because of high VMT of interstates, all Interstate crashes 
were filtered out and the final database for all ten block-groups consist of only 
crashes occurring on the non-interstate highways/secondary routes. After filtering 
out interstate crashes, only Latta falls under the 50 crashes per 1000 driver age 






Average Household Income / Poverty level 
Table 4.2 below presents the median household income for the individual 
block-groups, the respective counties, and the state of South Carolina. 
Block Group (County)
Aiken (Aiken) 37,889.00$    85.67 36,385.00$    82.27
Camden (Kershaw) 38,804.00$    87.74 14,076.00$    31.83
Conway N (Horry) 36,470.00$    82.46 25,296.00$    57.20
Conway W (Horry) 36,470.00$    82.46 36,364.00$    82.22
Dillon (Dillon) 34,688.00$    78.43 15,263.00$    34.51
Latta (Dillon) 34,688.00$    78.43 41,625.00$    94.12
Lancaster (Lancaster) 26,630.00$    60.21 30,530.00$    69.03
Sumter (Sumter) 33,278.00$    75.24 36,932.00$    83.51
Travelers Rest(Greenville) 41,149.00$    93.04 29,038.00$    65.66
Walterboro (Colleton) 29,733.00$    67.23 43,750.00$    98.92




Table 4.2: Median House-hold Income level (Socio-Economic Characters) 
 
The figures indicated that the overall block-groups and the respective 
counties have a lower household income level. The income levels for Camden and 
Dillon block-groups are extremely low even in comparison to the respective 
Counties.   
Gender Distribution in the County and Block Groups 
Table 4.3 provides a detailed breakdown on the Gender based demographic 







































































































































Male 48.2 98.9 50.0 102.8 48.3 99.2 46.3 95.0 49.1 100.8 40.9 83.9 49.1 100.8 47.7 97.9 46.6 95.8 45.1 92.6 48.7



































































































































Male 46.6 95.8 51.3 105.3 49.5 101.7 45.9 94.2 48.4 99.4 41.8 85.9 48.7 100.0 50.4 103.5 47.9 98.4 44.7 91.7 48.7
Female 53.4 104.0 48.7 95.0 50.5 98.4 54.1 105.5 51.6 100.5 58.2 113.4 51.3 100.0 49.6 96.7 52.1 101.6 55.3 107.9 51.3
County Block
Travelers Rest Walterboro State %
County Block County Block County Block County
Sumter
Block
Gender Based Distribution (Entire Population for County and BG)






BlockBlock County Block County Block County Block County
 










 Figures from table 4.3 indicate that most of the block-groups have the same 
trend i.e. higher percentage of female population as compared to the male 
population. Further, the percentages for the individual block groups are compared 
to the nearest city and for the State of South Carolina. Rates are derived by 







Index =      
OR 






Index =  
 
An index value more than 100 indicates that block-group percentages are 
higher than the city or state percentages and vice-versa. 






χ2 χ2  
Aiken (Aiken) 0.011 Accept 0.072 Accept
Camden (Kershaw) 0.007 Accept 0.233 Accept
Conway N (Horry) 0.006 Accept 2.449 Accept
Conway W (Horry) 0.006 Accept 0.041 Accept
Dillon (Dillon) 0.170 Accept 0.520 Accept
Latta (Dillon) 0.170 Accept 0.266 Accept
Lancaster (Lancaster) 0.028 Accept 0.322 Accept
Sumter (Sumter) 0.003 Accept 1.901 Accept
Travelers Rest(Greenville) 0.000 Accept 0.118 Accept
Walterboro (Colleton) 0.026 Accept 0.655 Accept
Chi Sqaured Goodness of fit = 3.84
No. of vaiables = 2; df=1;









Table 4.4: Results for Gender based χ2 Goodness of Fit Test    
(Total Population) 
 
In this table above, counties and block-groups are compared to the state. 
The procedure for calculating the χ2 values is explained in the Methodology 
chapter. The results indicate that there are no significant differences between the 
block-group and the state, or the county and the state on the basis of gender.  
Table 4.5 provides a detailed breakdown on the gender based demographic 
features for the high crash rate block-groups. The Gender distribution only 







































































































































Male 54.3 104.3 50.0 96.0 56.2 107.9 43.6 83.8 62.1 119.3 40.9 78.5 62.1 119.3 47.7 91.5 53.3 102.2 43.0 82.6 52.1



































































































































Male 53.3 102.2 70.3 135.0 58.3 112.0 45.9 88.0 56.1 107.7 41.8 80.2 55.6 106.7 50.4 96.8 60.7 116.4 45.5 87.2 52.1
Female 46.7 97.6 29.7 62.0 41.7 87.0 54.1 113.0 43.9 91.6 58.2 121.5 44.4 92.7 49.6 103.5 39.3 82.1 54.5 113.9 47.9
Block





County Block County Block County Block County Block County
Gender
Latta (Dillon) Lancaster Sumter
County Block County BlockCounty Block County Block
Gender Based Distribution (Non-Interstate Crash Counts)
Gender















Table 4.6 represents the results of the Chi Square tests for gender based 
crash distribution. The data used for the testing included only severe crash data 
χ2 χ2
Aiken (Aiken) 0.31 Accept 0.07 Accept
Camden (Kershaw) 0.68 Accept 2.87 Accept
Conway N (Horry) 4.05 Reject 2.45 Accept
Conway W (Horry) 4.05 Reject 0.04 Accept
Dillon (Dillon) 0.05 Accept 3.29 Accept
Latta (Dillon) 0.05 Accept 13.3 Reject
Lancaster (Lancaster) 1.56 Accept 0.32 Accept
Sumter (Sumter) 0.65 Accept 1.90 Accept
Travelers Rest(Greenville) 0.49 Accept 0.12 Accept
Walterboro (Colleton) 2.94 Accept 1.77 Accept
Chi Squared Goodness of fit = 3.84





Table 4.6: Results for Gender based χ2 Goodness of Fit Test 
(Crashes Population) 
 
This test was performed by comparing the block-group and county statistics 
to the state. The results indicate that Latta block-group failed in the test. This was 
primarily because of higher percentages of males (70.3%) involved in the crashes 
as compared to the state ratio (52-48%). The results for Latta can be ignored 
because of the small number of crashes after the interstate data is filtered out. For 
further details please refer Appendix no. A-2. On the other hand, the test 
marginally failed for Horry County. In this case, the percentage for male 





Race Distribution in the County and Block Groups 
 
Table 4.7 represents the percentages for different races within the county 
and the block-group. In the table, percentages for the White, Black and Hispanic 
populations are directly represented. The Other group comprises of different races 
which include Asian-Pacific Islanders, Alaska- Native or American Indians and 
few other race groups. For more details, please refer to ‘CODE TABLES’ [31]. 
Further, indexes are calculated with respect to the state percentages for the 
individual counties and block-groups. 
Table 4.8 represents the results obtained from the χ2 test. In case of 
counties, the test failed for Horry, Dillon and Sumter and marginally fails for 
Colleton. In case of Horry, the percentage of Hispanic population is almost double 
as compared to the state figures. Also the percentage for the Black population is 
lower than the overall state. In case of Dillon, the percentages of Blacks and Other 
population groups are considerably higher than the state. In the case of Sumter 
again, the Black population percent is almost 1.5 times higher than the state. 











































































































































White 61.4 92.9 72.2 109.2 60.5 91.5 0.0 0.0 75.3 113.9 41.8 63.3 75.3 113.9 55.9 84.5 52.6 79.5 18.5 28.0 66.1
Black 35.1 119.0 9.0 30.5 37.1 125.7 89.6 303.7 19.2 65.2 50.9 172.4 19.2 65.2 43.1 146.0 41.9 142.1 70.5 239.0 29.5
Hispanic 2.4 101.0 13.1 545.0 0.9 38.0 0.0 0.0 4.0 167.5 3.4 142.7 4.0 167.5 0.0 0.0 1.7 71.6 2.0 83.3 2.4








































































































































White 52.6 79.5 78.1 118.2 66 99.9 70.1 106.0 45.7 69.1 59.2 89.5 71.2 107.8 98.8 149.5 56.7 85.7 83.2 125.9 66.1
Black 41.9 142.1 19.3 65.4 28.8 97.5 24.2 82.0 50.5 171.3 33.0 111.9 21.5 72.9 1.3 4.2 41.0 139.0 15.5 52.5 29.5
Hispanic 1.7 71.6 0.9 37.5 4.79 199.7 2.7 111.0 1.6 65.1 0.0 0.0 5.1 213.5 0.0 0.0 2.0 83.3 1.3 54.2 2.4
Others 3.8 189.0 1.8 90.0 0.42 20.8 3.1 154.3 2.2 110.7 7.8 391.2 2.2 107.5 0.0 0.0 0.3 16.7 0.0 0.0 2





County Block County Block County Block
Race
Latta (Dillon) Lancaster
County Block County Block
County Block County BlockCounty Block County Block
RACE Based Distribution (Non-Interstate Crash Counts)
Race
















No. of Variables = 4; df = 3;
χ2 χ2
Aiken (Aiken) 0.84 Accept 69.41 Reject
Camden (Kershaw) 1.11 Accept 226.01 Reject
Conway N (Horry) 9.53 Reject 26.55 Reject
Conway W (Horry) 9.53 Reject 10.64 Reject
Dillon (Dillon) 13.25 Reject 115.82 Reject
Latta (Dillon) 13.25 Reject 6.76 Accept
Lancaster (Lancaster) 1.25 Accept 1.81 Accept
Sumter (Sumter) 14.38 Reject 20.50 Reject
Travelers Rest(Greenville) 6.46 Accept 47.58 Reject
Walterboro (Colleton) 7.92 Reject 13.60 Reject
Chi Squared Goodness of fit = 7.815








Table 4.8: Results for Race based χ2 Goodness of Fit Test           
(Total Population) 
 
  The χ2 test fails for all the block-groups except Dillon and Lancaster. In 
case of Aiken, the percentage of Hispanic population is approximately 13% as 
compared to state percentage of just 2.4%. In the case of Camden and Dillon, the 
percentages of ‘Other’ population group are higher than the state percentages. 
Again in the case of Dillon, the percentage of Black population is about 70% as 
compared to 29.5% for the state. In the case of Travelers Rest, the block-group is 
predominantly a White population block-group with percentage as high as 98%.  
Table 4.9 represents the percentages for the different races involved in 
crashes for the selected block groups and there respective counties.  We can 
observe that the percentage of the White population is high in the case of Travelers 











































































































































White 56.9 97.3 75.7 129.4 52.8 90.2 60.7 103.8 75.3 128.7 73.1 125.0 75.3 128.7 71.7 122.6 52.6 89.9 53.2 90.9 58.5
Black 32.5 89.6 22.4 61.7 32.4 89.1 37.5 103.3 19.2 53.0 23.3 64.2 19.2 53.0 26.8 73.8 41.9 115.5 44.3 122.0 36.3
Hispanic 2.2 70.2 1.4 43.8 0.8 24.9 0.0 0.0 4.0 125.6 2.6 81.3 4.0 125.6 1.5 46.9 1.7 53.7 0.0 0.0 3.2








































































































































White 52.6 89.9 76.6 130.9 66.0 112.9 75.0 128.2 44.4 75.9 48.3 82.6 71.2 121.8 87.0 148.7 56.7 96.9 72.7 124.3 58.5
Black 41.9 115.5 21.9 60.3 28.8 79.2 22.1 60.9 49.1 135.3 46.6 128.4 21.5 59.2 8.7 24.0 41.0 112.9 27.3 75.1 36.3
Hispanic 1.7 53.7 1.6 48.8 4.8 149.7 2.1 65.6 1.5 47.5 5.1 159.4 5.1 160.1 1.4 43.8 2.0 62.5 0.0 0.0 3.2
Others 3.8 189.0 0.0 0.0 0.4 20.8 0.8 40.0 2.2 107.6 0.0 0.0 2.2 107.5 2.9 145.0 0.3 16.7 0.0 0.0 2
RACE Based Distribution (Non-Interstate Crash Counts)
Race





County Block County Block County Block County Block County Block
Race
Latta (Dillon) Lancaster









County Block County Block County Block
 









In the case of Sumter, there is an over-representation of the Black 
population. In the case of Latta, the distribution for the county is different from 
what observed for the block-group. The County figures indicate that a higher black 
proportion is involved in crashes, but a higher white proportion is involved in 
crashes at the bock-group level. As observed in table 4.10, the test fails for three 
counties, but for fails for eight block groups. 
 
χ2 χ2
Aiken (Aiken) 1.26 Accept 12.52 Reject
Camden (Kershaw) 3.02 Accept 3.35 Accept
Conway N (Horry) 13.20 Reject 8.91 Reject
Conway W (Horry) 13.20 Reject 8.37 Reject
Dillon (Dillon) 3.74 Accept 5.59 Accept
Latta (Dillon) 3.74 Accept 14.15 Reject
Lancaster (Lancaster) 4.59 Accept 11.31 Reject
Sumter (Sumter) 8.80 Reject 7.83 Reject
Travelers Rest(Greenville) 9.97 Reject 36.29 Reject
Walterboro (Colleton) 2.50 Accept 10.91 Reject
Chi Squared Goodness of fit = 7.815












Age Distribution in the County and Block Groups 
 
 Table 4.11 represents the percentages for different age groups within the 
county and the block-group. Here, observations indicate that the age distribution 
for the county to the state is similar as compared to the block-group to the state. 
The results for χ2 test in Table 4.12 indicate that the variation for all the counties 
compared with the states is within the permissible limit. But, in contrast to this, 
test is accepted only for four block groups. This was primarily because of the high 
variation within the block-groups. In the case of Camden and Dillon, the younger 
population group comprising of age 14 and under is almost 10% higher than the 
state population percentages. Where as in the case of Conway North as well as 
Conway West and Lancaster, an older population group of age 65 and beyond is 






































































































































<15 21.7 103.4 21.4 102.3 21.5 102.7 31.1 148.2 17.8 84.8 26.9 128.3 17.8 84.8 20.4 97.6 24.0 114.5 30.9 147.6 21.0
15-24 13.3 92.4 16.7 116.2 12.2 85.1 19.7 137.2 12.9 89.9 17.6 122.7 12.9 89.9 12.5 86.9 14.6 101.7 16.0 111.0 14.4
25-34 12.8 91.6 14.8 106.0 12.5 89.3 14.5 103.4 14.2 101.7 8.7 62.3 14.2 101.7 11.7 83.9 12.6 89.8 12.8 91.5 14.0
35-44 16.1 103.3 15.0 96.1 16.3 104.6 3.7 23.8 15.1 96.9 11.8 76.0 15.1 96.9 11.8 75.8 14.9 95.6 12.4 79.5 15.6
45-54 14.0 101.8 9.1 66.1 14.7 107.4 10.0 72.6 13.7 100.1 14.5 105.8 13.7 100.1 13.0 95.0 13.6 99.4 8.1 59.2 13.7
55-64 9.4 100.8 8.7 93.3 9.8 105.7 9.0 96.7 11.3 121.5 7.5 81.0 11.3 121.5 9.6 103.8 8.8 94.3 4.7 50.1 9.3



































































































































<15 24.0 114.5 24.1 114.8 21.3 101.4 15.6 74.6 23.4 111.7 26.4 126.0 20.7 98.6 20.0 95.5 22.6 108.0 18.3 87.3 21.0
15-24 14.6 101.7 14.5 101.1 12.8 88.7 9.7 67.3 15.2 105.9 15.2 105.4 13.5 94.2 18.3 127.5 12.9 89.6 8.8 61.1 14.4
25-34 12.6 89.8 14.4 102.9 14.5 103.9 11.2 79.8 13.7 97.6 17.8 127.7 15.0 107.2 13.5 96.9 12.2 87.6 15.6 111.5 14.0
35-44 14.9 95.6 15.7 100.8 15.7 101.0 13.6 87.3 15.7 101.0 15.2 97.3 16.2 104.2 16.9 108.3 14.7 94.2 11.2 71.8 15.6
45-54 13.6 99.4 14.8 108.2 13.9 101.5 17.7 128.8 12.4 90.5 13.7 99.8 13.8 100.3 12.3 89.6 14.3 104.4 17.3 126.0 13.7
55-64 8.8 94.3 8.6 92.4 9.7 104.6 10.7 115.5 8.3 89.5 10.5 113.2 9.1 97.7 7.3 78.5 10.4 111.5 9.2 98.9 9.3







County Block County Block County Block County Block County
Age
Latta (Dillon) Lancaster Sumter
County Block County BlockCounty Block County Block
AGE Based Distribution (Non-Interstate Crash Counts)
Age







Table 4.11: Age Distribution for High Crash Rate Block Groups 









Aiken (Aiken) 0.27 Accept 2.50 Accept
Camden (Kershaw) 0.68 Accept 16.96 Reject
Conway N (Horry) 1.77 Accept 5.74 Accept
Conway W (Horry) 1.77 Accept 7.89 Reject
Dillon (Dillon) 0.67 Accept 11.04 Reject
Latta (Dillon) 0.67 Accept 2.09 Accept
Lancaster (Lancaster) 0.23 Accept 12.42 Reject
Sumter (Sumter) 0.64 Accept 12.48 Reject
Travelers Rest(Greenville) 0.17 Accept 1.85 Accept
Walterboro (Colleton) 0.76 Accept 9.61 Reject
Chi Squared Goodness of fit = 7.815





Table 4.12: Results for AGE based χ2 Goodness of Fit Test           
(Entire Population) 
 
Table 4.13 represents the percentages for different age group of population 
involved in severe crashes within the county and the block-group. Let’s compare 
the age group of 15-24 for the entire population to the population involved in 
crashes. Observations indicate that this age group accounts for approximately 14 
percent in the entire population but accounts to almost 27 percent in terms of 
population involved in crashes. In the above case, the percentages are for the 
















































































































































<14 2.3 63.8 1.9 52.4 1.2 33.6 0.0 1.9 51.2 1.0 28.6 1.9 51.2 2.5 69.4 2.4 66.5 2.5 69.9 3.6
15-24 28.1 103.1 31.3 115.0 26.4 97.2 32.7 120.3 27.3 100.3 26.4 97.1 27.3 100.3 28.1 103.4 23.7 87.1 29.1 107.0 27.2
25-34 20.3 99.4 16.6 81.1 23.1 113.0 16.4 80.0 20.3 99.4 14.5 70.9 20.3 99.4 18.6 90.9 21.3 104.2 11.4 55.7 20.5
35-44 17.2 95.4 14.7 81.4 15.5 85.9 9.1 50.4 18.3 101.7 17.1 94.8 18.3 101.7 18.6 103.1 17.9 99.1 16.5 91.2 18.0
45-54 15.1 105.6 17.5 122.5 17.6 123.1 18.2 127.0 14.5 100.9 17.6 123.0 14.5 100.9 16.1 112.3 15.8 110.4 17.7 123.8 14.3
55-64 7.7 85.8 10.0 110.3 12.2 134.8 21.8 241.9 8.5 94.1 13.5 149.4 8.5 94.1 10.1 111.4 8.9 99.1 10.1 112.3 9.0













































































































































<14 2.4 66.5 3.1 86.3 1.3 34.5 0.8 22.1 3.8 104.3 1.7 47.6 2.7 75.8 0.0 0.0 0.3 9.2 0.0 0.0 3.6
15-24 23.7 87.1 14.1 51.7 29.8 109.5 40.8 149.9 29.8 109.6 36.2 133.1 27.9 102.4 36.2 133.2 29.3 107.8 27.3 100.2 27.2
25-34 21.3 104.2 20.3 99.3 20.2 98.8 15.2 74.3 19.7 96.1 19.0 92.7 21.6 105.6 10.1 49.6 16.0 78.2 12.7 62.2 20.5
35-44 17.9 99.1 34.4 190.5 17.9 99.3 14.4 79.8 17.6 97.4 12.1 66.9 19.6 108.5 13.0 72.3 15.0 83.1 14.5 80.6 18.0
45-54 15.8 110.4 15.6 109.1 13.1 91.7 11.2 78.2 12.6 88.2 8.6 60.2 13.2 92.3 18.8 131.6 17.7 123.4 18.2 127.0 14.3
55-64 8.9 99.1 10.9 121.3 8.1 90.1 13.6 150.8 7.4 82.3 6.9 76.5 8.4 92.8 8.7 96.4 10.0 110.9 12.7 141.1 9.0






County Block County Block
Age
Latta (Dillon) Lancaster Sumter
County Block County Block County Block
County Block County BlockCounty Block County Block
AGE Based Distribution (Non-Interstate Crash Counts)
Age
















Table 4.14 represents χ2 test results for the population involved in the 
severe crashes. The variation for the counties to state percentages is within the 
permissible range. On the other hand, the test fails for nine out of the ten block 
groups. In the case of counties, one thing observed is that the age-group of 15-24 
follows closely to the state percentages. But the variation in the case of block-
groups is from as low as half to almost 1.5 times to state percentage in few cases. 
For most of the cases, the percentages for the block groups are higher than those 
for the state. The percentage observed in this age group for the Lancaster block-
group is as high as 41 percent as compared to 27 percent for the state. In contrast 
to the above ratio, the percentage for Latta is almost half the state percentage. 
 
χ2 χ2
Aiken (Aiken) 1.3 Accept 39.3 Reject
Camden (Kershaw) 5.7 Accept 29.7 Reject
Conway N (Horry) 1.4 Accept 39.3 Reject
Conway W (Horry) 1.4 Accept 39.3 Reject
Dillon (Dillion) 2.0 Accept 9.4 Accept
Latta (Dillon) 2.0 Accept 39.3 Reject
Lancaster (Lancaster) 2.0 Accept 39.3 Reject
Sumter (Sumter) 1.2 Accept 39.3 Reject
Travelers Rest(Greenville) 0.6 Accept 39.3 Reject
Walterboro (Collecton) 8.1 Accept 16.9 Reject
Chi Sqaured Goodness of fit =12.59






Table 4.14: Results based on Age based χ2 Goodness of Fit  
(Crash Population) 
 




Attributes associated with traffic related causes were also considered and 
compared to the respective state percentages. These attributes are as follows. 




d. Single Vehicle; 
e. Other; 
f. No Information. 
2. Probable Cause/Contributing Factors 
a. Disregarded Signs/Signals etc; 
b. Distracted Attraction; 
c. Driving too fast; 
d. Failure to yield; 
e. Following too closely; 
f. Improper Lane usage/Change; 
g. Weather; 
h. Others; 





Manner/Type of Collision 
 
Table 4.15 (A) and (B) represents the rates for the manner of collision/type 
of crashes for individual counties and block-groups. Different crash types are 
aggregated together and as a result, the table consists of only 6 variables. For more 
details, please refer to ‘CODE TABLES’ in the Appendix section [31]. The code 
table consists of a number of variables. For the purpose of this analysis, only four 
variables have been considered. The variables in the ‘Other’ category are ‘Rear 
End’, ‘Rear to Rear’, ‘Backed Info’ and some ‘unknown’ types. The no-
information counts were a result of blank fields within the record. 
The figures in Table 4.15, indicates that the percentage for angle crashes is 
highest among the different types of collision for the entire state. Further, for most 
of the counties and block-groups, the percentages are even higher than the state 
percentages. The proportion of angle crashes for Camden and Latta block-groups 
are more than 50 percent. According to the South Carolina Rural Crash study, 
these crashes are predominant in the transition areas between the rural and urban 
areas. While driving through rural areas, drivers will encounter fewer intersections 
compared to the urban areas. In transition areas, inattentive drivers may not realize 






































































































































Head-On 4.5 81.0 1.9 34.2 3.0 54.8 0.0 0.0 4.2 76.6 2.6 46.7 4.2 76.6 2.0 36.3 5.5 99.2 2.5 45.7
5.5
Angle 31.4 97.9 45.5 141.7 34.0 106.0 52.7 164.2 37.6 117.0 44.0 137.2 37.6 117.0 38.7 120.5 41.6 129.5 57.0 177.4
32.1




29.9 101.3 3.3 11.2 43.2 146.1 9.1 30.8 24.5 83.0 6.7 22.8 24.5 83.0 9.5 32.3 30.2 102.3 5.1 17.1
29.6





0.5 84.4 0.5 74.8 0.6 95.9 0.0 0.0 0.8 121.2 0.0 0.0 0.8 121.2 1.0 158.6 0.7 108.5 1.3 199.8
0.6









County Block County Block County Block County Block County Block
 










































































































































Head-On 5.5 99.2 3.1 56.4 7.1 127.8 4.3 76.8 8.6 155.0 10.3 186.6 4.2 75.9 2.9 52.3 8.3 150.3 20.0 360.8
5.5
Angle 41.6 129.5 50.0 155.7 34.6 107.7 45.4 141.4 40.4 125.7 24.1 75.2 39.8 124.1 46.4 144.4 33.7 104.9 52.7 164.2
32.1
Sideswipe 6.5 148.3 7.8 177.5 3.8 85.2 5.0 112.8 4.3 97.6 10.3 235.0 3.4 76.9 13.0 296.3 5.3 121.2 7.3 165.2 4.4
Single 
Vehicle
30.2 102.3 32.8 111.0 32.3 109.3 7.8 26.4 25.4 85.9 22.4 75.8 24.6 83.3 10.1 34.3 37.7 127.5 7.3 24.6
29.6




0.7 108.5 1.6 246.6 0.4 65.8 0.7 111.9 0.3 41.1 1.7 272.1 2.1 324.9 0.0 0.0 0.0 0.0 0.0 0.0
0.6









County Block County Block
Manner of Collision (Non-Interstate Crash Counts)
 








 Table 4.16 represents the results for the χ2 test for the manner of 
collision/type of crash. In the case of counties, the test failed for just Kershaw 
County. In contrast to the counties, the test failed for all the block groups. This is 
primarily because of a high proportion of angle crashes in all of the block groups. 
Also, the percentages for sideswipe crashers were higher in Camden, Conway 
North and West, Sumter, and Travelers Rest. The percentage for Head-On Crashes 
is unusually high in the Walterboro block-group. 
 
χ2 χ2
Aiken (Aiken) 1.38 Accept 40.0 Reject
Camden (Kershaw) 13.25 Reject 34.7 Reject
Conway N (Horry) 2.14 Accept 48.1 Reject
Conway W (Horry) 2.14 Accept 32.2 Reject
Dillon (Dillion) 9.30 Accept 53.8 Reject
Latta (Dillon) 9.30 Accept 34.6 Reject
Lancaster (Lancaster) 2.29 Accept 24.9 Reject
Sumter (Sumter) 6.21 Accept 18.1 Reject
Travelers Rest(Greenville) 6.63 Accept 38.0 Reject
Walterboro (Collecton) 10.41 Accept 78.4 Reject
Chi Sqaured Goodness of fit = 11.1














Contributing Factors/Probable Causes in High Crash Rate Block-Groups 
 
Table 4.17 (A) and (B) explains the probable causes or the contributing 
factors for the severe crashes. In the table, only nine probable causes/variables 
have been considered for the analysis. The SC code table consists of 58 different 
probable causes altogether. A selection of variables (except weather), account for 
a higher percentage as compared to the remaining variables. These remaining 
variables are accounted for in the ‘Other’ probable cause category. Figures 
indicate that ‘driving fast/speeding’ accounts for almost 1/4 of the probable causes 
behind the severe crashes. ‘Failure to yield’ ranks second in terms of probable 














































































































































7.4 102.3 5.2 72.1 5.2 71.5 1.8 25.2 7.8 108.1 7.3 101.4 7.8 108.1 8.1 111.8 5.5 76.1 12.7 175.2 7.23
Distracted 
Attention
7.3 88.1 13.7 166.4 3.3 40.5 10.9 132.1 9.8 118.7 20.9 253.6 9.8 118.7 18.7 226.3 4.8 58.3 7.6 92.0 8.26
Driving too 
fast
31.8 131.3 25.1 103.8 30.1 124.4 12.7 52.6 19.0 78.4 8.9 36.8 19.0 78.4 9.1 37.6 21.0 86.7 10.1 41.9 24.19
Failure to 
yield
23.4 113.5 36.0 174.4 24.3 117.8 49.1 237.8 26.6 129.1 31.9 154.7 26.6 129.1 28.3 137.0 30.2 146.5 43.0 208.4 20.65
Following 
too Closely





1.6 61.0 5.2 196.8 0.9 34.4 0.0 0.0 2.8 107.4 3.7 138.3 2.8 107.4 4.5 171.6 1.4 51.9 2.5 95.6 2.65
Weather 0.6 0.1 0.0 0.1 0.9 0.1 0.0 0.1 0.0 0.1 0.0 0.1 0.0 0.1 1.0 0.1 0.3 0.1 0.0 0.1 0.39
Other 24.2 1.5 13.3 1.5 34.3 1.5 18.2 1.5 26.7 1.5 15.2 1.5 26.7 1.5 15.7 1.5 32.3 1.5 12.7 1.5 31.17
Contributing Factors (Non-Interstate Crash Counts)
Contributing 
Factors





County Block County Block County Block County Block County Block
 














































































































































5.5 76.1 1.6 21.6 8.1 112.4 7.7 107.2 9.8 135.1 15.5 214.7 9.1 125.4 4.3 60.2 3.7 50.7 3.6 50.3 7.23
Distracted 
Attention
4.8 58.3 1.6 18.9 11.7 141.3 14.8 179.1 5.6 67.8 13.8 167.0 3.6 43.2 34.8 421.2 9.0 109.0 12.7 154.1 8.26
Driving too 
fast
21.0 86.7 32.8 135.6 20.4 84.4 6.3 26.2 22.1 91.5 22.4 92.7 28.0 115.5 5.8 24.0 27.3 113.0 3.6 15.0 24.19
Failure to yield
30.2 146.5 37.5 181.6 20.8 100.9 27.5 133.0 27.2 131.8 12.1 58.5 25.3 122.5 31.9 154.4 23.3 113.0 61.8 299.4 20.65
Following too 
Closely




1.4 51.9 6.3 235.9 1.5 55.0 3.5 132.9 2.1 78.6 3.4 130.2 2.4 91.5 5.8 218.8 2.7 100.6 5.5 205.9 2.65
Weather
0.3 0.1 0.0 0.1 0.4 0.1 0.7 0.1 0.7 0.1 1.7 0.1 0.3 0.1 0.0 0.1 0.3 0.1 0.0 0.1 0.39
Other 32.3 1.5 20.3 1.5 32.5 1.5 19.7 1.5 28.4 1.5 27.6 1.5 26.9 1.5 8.7 1.5 31.7 1.5 7.3 1.5 31.17
Contributing Factors (Non-Interstate Crash Counts)
Contributing 
Factors





County Block County Block County BlockBlock County Block County
 









Aiken (Aiken) 5.5 Accept 33.4 Reject
Camden (Kershaw) 11.6 Accept 58.5 Reject
Conway N (Horry) 4.7 Accept 52.2 Reject
Conway W (Horry) 4.7 Accept 49.3 Reject
Dillon (Dillion) 7.6 Accept 54.4 Reject
Latta (Dillon) 7.6 Accept 41.2 Reject
Lancaster (Lancaster) 2.8 Accept 62.4 Reject
Sumter (Sumter) 4.9 Accept 22.9 Reject
Travelers Rest(Greenville) 5.6 Accept 128.7 Reject
Walterboro (Colleton) 4.8 Accept 125.4 Reject
Chi Sqaured Goodness of fit = 14.07





Table 4.18: Results for χ2 Goodness of Fit for – Contributing Factors 
 
Table 4.18 represents the results for the χ2 test for the contributing 
factors/probable causes. In this test, the variations for the counties to the state 
percentages are within the acceptable limits. Thus the test didn’t fail for any of the 
counties. Conversely, all of the block-groups failed the test. Conway N and West 
along with Travelers Rest account for a high percentage of ‘Distracted attraction’. 
These block-groups along with Dillon and Walterboro accounted for a high 
percentage of ‘Following too closely’ crashes. The ratio for the state to block-






Summary of Results 
 Table 4.19 (a) & (b) summarizes the results obtained for the χ2 test for the 
demographic and traffic related attributes. The results indicate that there is a 
strong variation in the younger driver age population. This population group is 
significantly over represented in severe crashes when compared to the state 
percentages for the same age group. Further, this test fails for the traffic related 
factors. This is primarily because these block-groups fall in rural transition areas.  
 
County BG County BG
Aiken (Aiken) √ X √ X
Camden (Kershaw) X X √ X
Conway N (Horry) √ X √ X
Conway W (Horry) √ X √ X
Dillon (Dillon) √ X √ X
Latta (Dillon) √ X √ X
Lancaster (Lancaster) √ X √ X
Sumter (Sumter) √ X √ X
Travelers Rest(Greenville) √ X √ X
Walterboro (Colleton) √ X √ X
Block Groups (Counties)
Manner of Probable Cause
 




County BG County BG County BG County BG County BG County BG
Aiken (Aiken) √ √ √ √ √ X √ X √ √ √ X
Camden (Kershaw) √ √ √ √ √ X √ √ √ X √ X
Conway N (Horry) √ √ X √ X X X X √ √ √ X
Conway W (Horry) √ √ X √ X X X √ √ X √ X
Dillon (Dillon) √ √ √ √ X X √ √ √ X √ √
Latta (Dillon) √ √ √ X X √ √ X √ √ √ X
Lancaster (Lancaster) √ √ √ √ √ √ √ √ √ X √ X
Sumter (Sumter) √ √ √ √ X X X X √ X √ X
Travelers 
Rest(Greenville)
√ √ √ √ √ X X X √ √ √ X
Walterboro (Colleton) √ √ √ √ X X √ X √ X √ X
Block Groups (Counties)
Gender Race Age
Population Crash Population Population Crash Population Population Crash Population
 








Occupant Residential Address and Crash Location 
  
The crash database provided the postal zip-codes for occupants involved in 
crashes. As discussed in the Methodology chapter, only severe crash records were 
considered for this analysis. Further, the 10 mile buffer includes both urban and 
rural neighborhoods around the block-group. 
Table 4.20 explains the total number of severe crash records, severe crash 
records with occupant zip-code, number of records manually located within the ten 
mile buffer, and the percentage of crash occurrence within a distance of 10 miles 
from the block-group boundary. The occupant zip-codes are considered within the 






Aiken (Aiken) 48 20 16 80%
Camden (Kershaw) 20 13 8 62%
Conway N (Horry)
Conway W (Horry)
Dillon (Dillon) 79 52 45 87%
Latta (Dillon) 22 14 8 57%
Lancaster (Lancaster) 63 25 20 80%
Sumter (Sumter) 22 14 10 71%
Travelers Rest(Greenville) 24 15 8 53%
Walterboro (Colleton) 55 33 20 61%
% within 
10 miles
















Table 4.20: Approximate Distance between occupant residential address and 
crash location 
   
The percentages from the above table, indicates that the high percentage of 
population for Aiken, Dillon and Lancaster, residing in the immediate 
neighborhood are involved in severe crashes in the respective block-groups. 
Overall, we can infer that, probably 50% of the crash locations are within the 10 
mile distance from the occupant’s residential address. It is likely an incorrect 
assumption that a block-group is demographically similar to all other block groups 
within a 10 mile radius. 
 




The analysis was carried out by comparing the crash rates for individual 
block groups with the socio-economic and demographic characteristics of the 
state. The crash database for the year 2004 was used for this research. SCDOT 
provided the 2004 crash database for this research. GIS was used to map this 
database. Mapping was a challenging process which involved use of different 
strategies; those were applied to get accurate results from the analysis. Block-
group level demographic data was used from US census 2000 database.   
The main focus of this thesis was to identify the correlation between socio-
economic and demographic characteristics of rural South Carolina to the high 
crash rates. Based on the analysis and the results obtained, as detailed in the earlier 
chapters, following conclusions can be derived:  
The crash statistics & rates observed at block group level significantly 
differ with respect to similar information at the County OR State level. This was 
confirmed by the results derived from the χ2 statistical test. This affirms the 
underlying hypothesis that disaggregates analysis of crash data a sub county level 




Some of the socio economic & demographic factors do influence the crash 
statistics as detailed further. 
 
a) Further the figures obtained from the ‘manner of collision’ analysis 
indicates that transition areas are more crash prone. Also the percentage of ‘Angle’ 
related crashes and ‘failure to yield’ cause is higher in case of rural block-groups 
as compared to county or urban areas in general.  
b) The young driver age population was found, largely responsible for 
influencing the high crash rates for the individual block-groups. This particular 
age group over-involved as low as 1.5 to as high as 3 times the counts/percentages 
for other age groups.  
c) Race distribution had a marginal effect on crash rates. In the case of 
Traveler’s Rest, the percentage of white population is higher than the state 
percentage and so is their involvement in crashes. In the case of Sumter, the 
percentage of African-American population is significantly higher than usual and 
that is equally reflected in terms of higher involvement in the crashes. This 
conclusion was purely drawn from the similarity of the crash rates observed for 
the general population and the population involved in crashes.  
In order to verify the marginal correlation observed between the socio-
economic and demographic characteristics of block groups to the severity index, 
another analysis was performed to check the occupant’s residential location. In 




the crashes residing in the same block-group under study. In such a case, the 
block-group associated with the occupant can differ in the demographic features. 
Thus further research is required which will involve the demographic 




1. Better standardization of the use of GPS throughout the state.  The 
geocoding process made it evident that the use of GPS to record 
coordinates of crash locations is not standardized.  This standardization 
should consider how the GPS is used (inside versus outside of a vehicle), 
the coordinate system used, units (e.g. degrees-minutes-seconds versus 
decimal degrees).  The crash report could be modified to include logic 
checks when coordinates are recorded. 
2. Integration of GPS-GIS handheld units could eliminate the manual step of 
entering crash record data into a database. Manual entry is prone to errors. 
3. The existing 2004 South Carolina crash database was missing a number of 
information regarding occupant (drivers). One of the important field 
missing was the driver’s residential address. Along with other information 
pertaining to crash, complete address of the driver will help the crash 




4. Along with the socio-economic and demographic features, more roadway 





The existing study was carried out by selecting block-groups with high 
crash rates. An assumption was made that the drivers involved in the crashes were 
from neighboring block-groups with a similar type of demographic characteristics.  
The proximity analysis indicated that while most of the drivers were from nearby 
block groups, an examination of adjacent block groups indicates that there is 
significant variability.  Thus an analysis that focuses on the block groups of where 
the drivers of crashes live rather than where the crash took place would be more 
suitable for demographic and socioeconomic analysis.  
In the above analysis, no assumption will be required. Also, direct 
comparison of different population groups can be carried out and the correlation of 
crashes to demographic data could be identified. Another benefit in this analysis is 
that Vehicle Mile Travel (VMT) would not be needed to normalize crash rates.   












                                                                                                                                                                                             




Male 50.0 0.0 48.2 0.0 46.3 0.1 48.3 0.0 40.9 1.3 49.1 0.0 47.7 0.0 49.1 0.0 45.1 0.3 46.6 0.1 48.7
Female 50.0 0.0 51.8 0.0 53.7 0.1 51.7 0.0 59.1 1.2 50.9 0.0 52.3 0.0 50.9 0.0 54.9 0.3 53.4 0.1 51.3
0.1 0.0 0.2 0.0 2.4 0.0 0.0 0.0 0.5 0.2
Male 51.3 0.1 46.6 0.1 45.9 0.2 49.5 0.0 41.8 1.0 48.4 0.0 50.4 0.1 48.7 0.0 44.7 0.3 47.9 0.0 48.7
Female 48.7 0.1 53.4 0.1 54.1 0.2 50.5 0.0 58.2 0.9 51.6 0.0 49.6 0.1 51.3 0.0 55.3 0.3 52.1 0.0 51.3
0.27 0.17 0.32 0.03 1.90 0.00 0.12 0.00 0.65 0.03
County
State %
Block County Block County Block County Block County Block
Block County
Gender
Latta Lancaster Sumter Travelers Rest Walterboro
Block County Block CountyBlock County Block County





Table A-2: Gender Based χ2 Testing (Crash Population) 
 
 
Ni Chi^2 Ni Chi^2 Ni Chi^2 Ni Chi^2 Ni Chi^2 Ni Chi^2 Ni Chi^2 Ni Chi^2 Ni Chi^2 Ni Chi^2
Male 54.3 0.1 50.0 0.0 56.2 0.3 43.6 1.4 62.1 1.9 40.9 1.3 62.1 1.9 47.7 0.0 53.3 0.0 43.0 1.6 52.1
Female 44.7 0.2 50.0 0.0 43.8 0.4 56.4 1.5 37.9 2.1 59.1 1.2 37.9 2.1 52.3 0.0 46.7 0.0 57.0 1.7 47.9
0.31 0.07 0.68 2.87 4.05 2.45 4.05 0.04 0.05 3.29 3.841
Ni Chi^2 Ni Chi^2 Ni Chi^2 Ni Chi^2 Ni Chi^2 Ni Chi^2 Ni Chi^2 Ni Chi^2 Ni Chi^2 Ni Chi^2
Male 53.3 0.0 70.3 6.4 58.3 0.7 45.9 0.2 56.1 0.3 41.8 1.0 55.6 0.2 50.4 0.1 60.7 1.4 45.5 0.8 52.1
Female 46.7 0.0 29.7 6.9 41.7 0.8 54.1 0.2 43.9 0.3 58.2 0.9 44.4 0.3 49.6 0.1 39.3 1.5 54.5 0.9 47.9
0.05 13.3 1.56 0.32 0.65 1.90 0.49 0.12 2.94 1.77 3.841
Gender
Aiken Camden (Kershaw) Conway N Conway W Dillon
% for State 
(Severe 
Crashes)
County Block County Block County Block County Block County Block
Gender
Latta (Dillon) Lancaster Sumter
County BlockCounty Block County Block Block
Travelers Rest Walterboro (Collecton)









Table A-1: Race Based χ2 Testing (Population) 
 
 
White 72.2 0.6 70.4 0.28 0.0 66.1 70.7 0.32 41.8 8.9 79.9 2.86 55.9 1.6 79.9 2.86 18.5 34.2 49.8 4.00 66.1
Black 9.0 14.3 25.6 0.53 89.6 122.6 26.3 0.35 50.9 15.5 15.5 6.65 43.1 6.2 15.5 6.65 70.5 56.9 45.3 8.51 29.5
Hispanic 13.1 47.5 2.1 0.03 0.0 2.4 1.7 0.21 3.4 0.4 2.6 0.01 0.0 2.4 2.6 0.01 2.0 0.1 1.8 0.18 2.4
Others 5.8 7.0 1.9 0.00 10.4 34.9 1.3 0.23 3.9 1.8 2.1 0.00 1.1 0.4 2.1 0.00 9.0 24.6 3.1 0.56 2.0
69.4 0.8 226.0 1.1 26.5 9.5 10.6 9.5 115.8 13.2
White 78.1 2.2 49.8 4.0 70.1 0.2 70.5 0.3 59.2 0.7 49.4 4.2 98.8 16.1 75.5 1.3 83.2 4.4 55.1 1.8 66.1
Black 19.3 3.6 45.3 8.5 24.2 1.0 26.9 0.2 33.0 0.4 46.7 10.0 1.3 27.1 18.3 4.3 15.5 6.7 42.2 5.5 29.5
Hispanic 0.9 1.0 1.8 0.2 2.7 0.0 1.6 0.3 0.0 2.4 1.8 0.1 0.0 2.4 3.8 0.8 1.3 0.5 1.4 0.4 2.4
Others 1.8 0.0 3.1 0.6 3.1 0.6 1.1 0.5 7.8 17.0 2.1 0.0 0.0 2.0 2.4 0.1 0.0 2.0 1.3 0.3 2.0
6.8 13.2 1.8 1.3 20.5 14.4 47.6 6.5 13.6 7.9
Race
Aiken Camden Conway N Conway W Dillon State 
%Block County Block County Block County Block County Block County
Latta Lancaster Sumter Travelers Rest







Table A-1: Race Based χ2 Testing (Crash Population) 
 
 
Ni Chi^2 Ni Chi^2 Ni Chi^2 Ni Chi^2 Ni Chi^2 Ni Chi^2 Ni Chi^2 Ni Chi^2 Ni Chi^2 Ni Chi^2
White 56.9 1.3 72.2 0.6 52.8 2.7 60.7 0.4 75.3 1.3 41.8 8.9 75.3 1.3 55.9 1.6 52.6 2.8 53.2 2.5 66.1
Black 32.5 0.3 9.0 14.3 32.4 0.3 37.5 2.2 19.2 3.6 50.9 15.5 19.2 3.6 43.1 6.2 41.9 5.2 44.3 7.4 29.5
Hispanic 2.2 0.0 13.1 47.5 0.8 1.1 0.0 2.4 4.0 1.1 3.4 0.4 4.0 1.1 0.0 2.4 1.7 0.2 0.0 2.4 2.4
Others 1.0 0.5 5.8 7.0 1.3 0.2 1.8 0.0 1.4 0.2 3.9 1.8 1.4 0.2 1.1 0.4 3.8 1.6 2.5 0.1 2
2.1 69.4 4.3 5.0 6.1 26.5 6.1 10.6 9.8 12.5 7.815
Ni Chi^2 Ni Chi^2 Ni Chi^2 Ni Chi^2 Ni Chi^2 Ni Chi^2 Ni Chi^2 Ni Chi^2 Ni Chi^2 Ni Chi^2
White 52.6 2.8 76.6 1.7 66.0 0.0 70.1 0.2 44.4 7.1 59.2 0.7 71.2 0.4 98.8 16.1 56.7 1.3 72.7 0.7 66.1
Black 41.9 5.2 21.9 2.0 28.8 0.0 24.2 1.0 49.1 13.0 33.0 0.4 21.5 2.2 1.3 27.1 41.0 4.5 27.3 0.2 29.5
Hispanic 1.7 0.2 1.6 0.3 4.8 2.4 2.7 0.0 1.5 0.3 0.0 2.4 5.1 3.1 0.0 2.4 2.0 0.1 0.0 2.4 2.4
Others 3.8 1.6 0.0 2.0 0.4 1.3 3.1 0.6 2.2 0.0 7.8 17.0 2.2 0.0 0.0 2.0 0.3 1.4 0.0 2.0 2
9.78 6.76 3.66 1.81 20.5 20.5 5.67 47.6 7.28 5.23 7.815




County Block County Block County BlockRace
Latta (Dillon) Lancaster
County Block County Block
County Block County BlockCounty Block County BlockRace










Table A-5: Age Based χ2 Testing (Population) 
 
Ni Chi^2 Ni Chi^2 Ni Chi^2 Ni Chi^2 Ni Chi^2 Ni Chi^2 Ni Chi^2 Ni Chi^2 Ni Chi^2 Ni Chi^2
<15 21.7 0.0 21.4 0.0 21.5 0.0 31.1 4.9 17.8 0.5 26.9 1.7 17.8 0.5 20.4 0.0 24.0 0.4 30.9 4.7 21.0
15-24 13.3 0.1 16.7 0.4 12.2 0.3 19.7 2.0 12.9 0.1 17.6 0.7 12.9 0.1 12.5 0.2 14.6 0.0 16.0 0.2 14.4
25-34 12.8 0.1 14.8 0.0 12.5 0.2 14.5 0.0 14.2 0.0 8.7 2.0 14.2 0.0 11.7 0.4 12.6 0.1 12.8 0.1 14.0
35-44 16.1 0.0 15.0 0.0 16.3 0.0 3.7 9.0 15.1 0.0 11.8 0.9 15.1 0.0 11.8 0.9 14.9 0.0 12.4 0.7 15.6
45-54 14.0 0.0 9.1 1.6 14.7 0.1 10.0 1.0 13.7 0.0 14.5 0.0 13.7 0.0 13.0 0.0 13.6 0.0 8.1 2.3 13.7
55-64 9.4 0.0 8.7 0.0 9.8 0.0 9.0 0.0 11.3 0.4 7.5 0.3 11.3 0.4 9.6 0.0 8.8 0.0 4.7 2.3 9.3
65+ 12.8 0.0 14.3 0.4 12.9 0.1 12.1 0.0 15.0 0.7 12.9 0.1 15.0 0.7 20.8 6.3 11.5 0.0 15.2 0.8 12.1
0.3 2.5 0.7 17.0 1.8 5.7 1.8 7.9 0.7 11.0
Ni Chi^2 Ni Chi^2 Ni Chi^2 Ni Chi^2 Ni Chi^2 Ni Chi^2 Ni Chi^2 Ni Chi^2 Ni Chi^2 Ni Chi^2
<15 24.0 0.4 24.1 0.5 21.3 0.0 15.6 1.3 23.4 0.3 26.4 1.4 20.7 0.0 20.0 0.0 22.6 0.1 18.3 0.3 21.0
15-24 14.6 0.0 14.5 0.0 12.8 0.2 9.7 1.5 15.2 0.1 15.2 0.0 13.5 0.0 18.3 1.1 12.9 0.2 8.8 2.2 14.4
25-34 12.6 0.1 14.4 0.0 14.5 0.0 11.2 0.6 13.7 0.0 17.8 1.1 15.0 0.1 13.5 0.0 12.2 0.2 15.6 0.2 14.0
35-44 14.9 0.0 15.7 0.0 15.7 0.0 13.6 0.3 15.7 0.0 15.2 0.0 16.2 0.0 16.9 0.1 14.7 0.1 11.2 1.2 15.6
45-54 13.6 0.0 14.8 0.1 13.9 0.0 17.7 1.1 12.4 0.1 13.7 0.0 13.8 0.0 12.3 0.1 14.3 0.0 17.3 0.9 13.7
55-64 8.8 0.0 8.6 0.1 9.7 0.0 10.7 0.2 8.3 0.1 10.5 0.2 9.1 0.0 7.3 0.4 10.4 0.1 9.2 0.0 9.3
65+ 11.5 0.0 7.9 1.5 12.1 0.0 21.5 7.3 11.2 0.1 1.2 9.8 11.7 0.0 11.7 0.0 12.9 0.1 19.7 4.7 12.1
0.7 2.1 0.2 12.4 0.6 12.5 0.2 1.8 0.8 9.6
Block




County Block County Block County Block County Block CountyAge
Latta (Dillon) Lancaster Sumter
County Block County BlockCounty Block County BlockAge









Table A-6: Age Based χ2 Testing (Crash Population) 
 
 
Ni Chi^2 Ni Chi^2 Ni Chi^2 Ni Chi^2 Ni Chi^2 Ni Chi^2 Ni Chi^2 Ni Chi^2 Ni Chi^2 Ni Chi^2
<14 2.3 0.5 1.9 17.6 1.2 1.6 0.0 3.6 1.9 0.9 1.0 19.2 1.9 0.9 2.5 16.5 2.4 0.4 2.5 0.3 3.6
15-24 28.1 0.0 31.3 19.2 26.4 0.0 32.7 1.1 27.3 0.0 26.4 9.7 27.3 0.0 28.1 12.6 23.7 0.4 29.1 0.1 27.2
25-34 20.3 0.0 16.6 0.4 23.1 0.3 16.4 0.8 20.3 0.0 14.5 0.0 20.3 0.0 18.6 1.4 21.3 0.0 11.4 4.0 20.5
35-44 17.2 0.0 14.7 0.1 15.5 0.4 9.1 4.4 18.3 0.0 17.1 0.1 18.3 0.0 18.6 0.5 17.9 0.0 16.5 0.1 18.0
45-54 15.1 0.0 17.5 1.0 17.6 0.8 18.2 1.0 14.5 0.0 17.6 1.0 14.5 0.0 16.1 0.3 15.8 0.2 17.7 0.8 14.3
55-64 7.7 0.2 10.0 0.0 12.2 1.1 21.8 18.2 8.5 0.0 13.5 1.8 8.5 0.0 10.1 0.0 8.9 0.0 10.1 0.1 9.0
65+ 9.2 0.5 7.6 1.1 4.0 1.6 1.8 4.2 9.3 0.5 8.8 0.4 9.3 0.5 5.5 2.7 10.0 0.9 12.7 3.9 7.3
1.3 39.3 5.7 29.7 1.4 39.3 1.4 39.3 2.0 9.4 7.8
Ni Chi^2 Ni Chi^2 Ni Chi^2 Ni Chi^2 Ni Chi^2 Ni Chi^2 Ni Chi^2 Ni Chi^2 Ni Chi^2 Ni Chi^2
<14 2.4 0.4 3.1 0.1 1.3 1.6 0.8 19.6 3.8 0.0 1.7 17.9 2.7 0.2 0.0 21.2 0.3 3.0 0.0 3.6 3.6
15-24 23.7 0.4 14.1 6.4 29.8 0.2 40.8 47.2 29.8 0.2 36.2 32.1 27.9 0.0 36.2 32.2 29.3 0.2 27.3 0.0 27.2
25-34 21.3 0.0 20.3 0.0 20.2 0.0 15.2 0.1 19.7 0.0 19.0 1.6 21.6 0.1 10.1 1.1 16.0 1.0 12.7 2.9 20.5
35-44 17.9 0.0 34.4 14.8 17.9 0.0 14.4 0.1 17.6 0.0 12.1 0.9 19.6 0.1 13.0 0.5 15.0 0.5 14.5 0.7 18.0
45-54 15.8 0.2 15.6 0.1 13.1 0.1 11.2 0.5 12.6 0.2 8.6 2.0 13.2 0.1 18.8 1.8 17.7 0.8 18.2 1.0 14.3
55-64 8.9 0.0 10.9 0.4 8.1 0.1 13.6 1.9 7.4 0.3 6.9 0.7 8.4 0.0 8.7 0.1 10.0 0.1 12.7 1.5 9.0
65+ 10.0 0.9 1.6 4.5 9.6 0.7 4.0 4.4 9.1 0.4 15.5 1.9 6.6 0.1 13.0 0.4 11.7 2.6 14.5 7.1 7.3
2.0 39.3 2.7 39.3 1.2 39.3 0.6 39.3 8.1 16.9 7.8
Block




CountyCounty BlockCounty Block County BlockAge
Latta (Dillon) Lancaster Sumter
County Block
County Block County BlockCounty Block County BlockAge














Table A-7: Manner of Collision (Crash Population) 
 
Ni Chi^2 Ni Chi^2 Ni Chi^2 Ni Chi^2 Ni Chi^2 Ni Chi^2 Ni Chi^2 Ni Chi^2 Ni Chi^2 Ni Chi^2
Head-On 4.5 0.2 1.9 2.4 3.0 1.1 0.0 5.5 4.2 0.3 2.6 1.6 4.2 0.3 2.0 2.3 5.5 0.0 2.5 1.6 5.5
Angle 31.4 0.0 45.5 5.6 34.0 0.1 52.7 13.2 37.6 0.9 44.0 4.4 37.6 0.9 38.7 1.4 41.6 2.8 57.0 19.2 32.1
Sideswipe 3.2 0.3 6.2 0.7 4.0 0.0 5.5 0.3 4.6 0.0 14.5 23.2 4.6 0.0 11.6 11.6 6.5 1.0 11.4 11.1 4.4
Single Vehicle 29.9 0.0 3.3 23.3 43.2 6.3 9.1 14.2 24.5 0.9 6.7 17.6 24.5 0.9 9.5 13.5 30.2 0.0 5.1 20.3 29.6
Other 23.0 0.8 42.7 8.0 15.2 5.7 32.7 0.9 28.3 0.0 32.1 0.7 28.3 0.0 37.2 3.2 15.5 5.4 22.8 0.9 27.8
No 
Information
0.5 0.0 0.5 0.0 0.6 0.0 0.0 0.6 0.8 0.0 0.0 0.6 0.8 0.0 1.0 0.2 0.7 0.0 1.3 0.6 0.6
1.4 40.0 13.3 34.7 2.1 48.1 2.1 32.2 9.3 53.8 11.1
Ni Chi^2 Ni Chi^2 Ni Chi^2 Ni Chi^2 Ni Chi^2 Ni Chi^2 Ni Chi^2 Ni Chi^2 Ni Chi^2 Ni Chi^2
Head-On 5.5 0.0 3.1 1.1 7.1 0.4 4.3 0.3 8.6 1.7 10.3 4.2 4.2 0.3 2.9 1.3 8.3 1.4 20.0 37.7 5.5
Angle 41.6 2.8 50.0 10.0 34.6 0.2 45.4 5.5 40.4 2.1 24.1 2.0 39.8 1.9 46.4 6.3 33.7 0.1 52.7 13.2 32.1
Sideswipe 6.5 1.0 7.8 2.6 3.8 0.1 5.0 0.1 4.3 0.0 10.3 8.0 3.4 0.2 13.0 17.0 5.3 0.2 7.3 1.9 4.4
Single Vehicle 30.2 0.0 32.8 0.4 32.3 0.3 7.8 16.0 25.4 0.6 22.4 1.7 24.6 0.8 10.1 12.7 37.7 2.2 7.3 16.8 29.6
Other 15.5 5.4 4.7 19.2 21.9 1.2 36.9 3.0 21.1 1.6 31.0 0.4 30.0 0.2 27.5 0.0 15.0 5.9 12.7 8.1 27.8
No 
Information
0.7 0.0 1.6 1.4 0.4 0.1 0.7 0.0 0.3 0.2 1.7 1.9 2.1 3.2 0.0 0.6 0.0 0.6 0.0 0.6 0.6
9.3 34.6 2.3 24.9 6.2 18.1 6.6 38.0 10.4 78.4 11.1
Manner of 
Collision
Aiken Camden (Kershaw) Conway N Conway W Dillon
% for State 
(Severe 
Crashes)




County Block County Block
Sumter Travelers Walterboro (Collecton)
% for State 
(Severe 
Crashes)






Table A-8(a): Contributing Factors (Crash Population) 
 




7.4 0.0 5.2 0.6 5.2 0.6 1.8 4.0 7.8 0.0 7.3 0.0 7.8 0.0 8.1 0.1 5.5 0.4 12.7 4.1 7.23
Distracted 
Attention
7.3 0.1 13.7 3.6 3.3 2.9 10.9 0.9 9.8 0.3 20.9 19.5 9.8 0.3 18.7 13.2 4.8 1.4 7.6 0.1 8.26
Driving too 
fast
31.8 2.4 25.1 0.0 30.1 1.4 12.7 5.4 19.0 1.1 8.9 9.7 19.0 1.1 9.1 9.4 21.0 0.4 10.1 8.2 24.19
Failure to yield
23.4 0.4 36.0 11.4 24.3 0.7 49.1 39.2 26.6 1.7 31.9 6.2 26.6 1.7 28.3 2.8 30.2 4.5 43.0 24.3 20.65
Following too 
Closely
3.7 0.6 0.5 4.6 0.9 3.8 7.3 0.6 7.2 0.5 12.0 7.9 7.2 0.5 14.1 13.7 4.5 0.2 11.4 6.4 5.47
Improper Lane 
Usage/Change
1.6 0.4 5.2 2.5 0.9 1.1 0.0 2.6 2.8 0.0 3.7 0.4 2.8 0.0 4.5 1.4 1.4 0.6 2.5 0.0 2.65
Weather 0.6 0.1 0.0 0.4 0.9 0.7 0.0 0.4 0.0 0.3 0.0 0.4 0.0 0.3 1.0 1.0 0.3 0.0 0.0 0.4 0.39
Other 24.2 1.5 13.3 10.3 34.3 0.3 18.2 5.4 26.7 0.6 15.2 8.2 26.7 0.6 15.7 7.7 32.3 0.0 12.7 11.0 31.17
5.5 33.4 11.6 58.5 4.7 52.2 4.7 49.3 7.6 54.4 14.07
Contributing Factors (Crash Population)
Contributing 
Factors
















Table A-8(b): Contributing Factors (Crash Population) 
 
 





5.5 0.4 1.6 4.4 8.1 0.1 7.7 0.0 9.8 0.9 15.5 9.5 9.1 0.5 4.3 1.1 3.7 1.8 3.6 1.8 7.23
Distracted 
Attention
4.8 1.4 1.6 5.4 11.7 1.4 14.8 5.2 5.6 0.9 13.8 3.7 3.6 2.7 34.8 85.2 9.0 0.1 12.7 2.4 8.26
Driving too 
fast
21.0 0.4 32.8 3.1 20.4 0.6 6.3 13.2 22.1 0.2 22.4 0.1 28.0 0.6 5.8 14.0 27.3 0.4 3.6 17.5 24.19
Failure to 
yield
30.2 4.5 37.5 13.8 20.8 0.0 27.5 2.3 27.2 2.1 12.1 3.6 25.3 1.0 31.9 6.1 23.3 0.3 61.8 82.1 20.65
Following 
too Closely





1.4 0.6 6.3 4.9 1.5 0.5 3.5 0.3 2.1 0.1 3.4 0.2 2.4 0.0 5.8 3.7 2.7 0.0 5.5 3.0 2.65
Weather 0.3 0.0 0.0 0.4 0.4 0.0 0.7 0.3 0.7 0.2 1.7 4.6 0.3 0.0 0.0 0.4 0.3 0.0 0.0 0.4 0.39
Other 32.3 0.0 20.3 3.8 32.5 0.1 19.7 4.2 28.4 0.2 27.6 0.4 26.9 0.6 8.7 16.2 31.7 0.0 7.3 18.3 31.17
7.6 41.2 2.8 62.4 4.9 22.9 5.6 128.7 4.8 125.4 14.07




County Block County Block
Sumter Travelers Walterboro (Collecton)
% for State 
(Severe 
Crashes)
County Block County Block County Block
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